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tool quality. 
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tools. You can feel it in the heft of well-balanced 
designs, see it in the perfect tolerances of 
quality craftsmanship, and in the flawless 
finishes of top-grade tool steel. Made to serve 
the professional tradesman and the home 
handyman alike, a complete line of 1,000 pro- 
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PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, POPULAR SCIENCE, 
380 Madison Ave., New York, N.Y. 10017. Because of the large vol- 
ume of mail, we are unable to acknowledge unpublished letters. 


Nuclear waste: two views 


Tom Johnson's article about the Synroc 
process for isolating nuclear waste [PS, 
May] was very interesting. It should be 
placed in a broader context, however. Do 
people realize how little material we are 
talking about? The 8,000 tons of spent fuel 
accumulated during the entire history of 
commercial nuclear energy in the U.S. 
would fit inside a box 45 feet on each side. 
This small volume is what has allowed 
scientists the luxury of simply storing the 
used fuel for 20 years while society has 
debated the merits of various disposal 
schemes. The fact is that there are many 
practical means of disposal. Not burying 
high-level waste because there is a tech- 
nological controversy over Synroc versus 
glass is analogous to not buying a car be- 
cause you cannot decide between front- 
and rear-wheel drive. The point is that both 
work, and if you need a car, either type 
will do. 
Gilbert P. Brown, Professor 
Mech. and Energy Engineering Dept. 
University of Lowell, Lowell, Mass. 


I wonder if anyone has considered the huge 
amount of energy that will be consumed 
in disposing of spent nuclear fuel, what- 
ever method is chosen. Energy will be used 
to transport it to processing factories, heat 
it into glass or rock matrices, dig the deep 
burial mines, and smelt the iron used in 
the elevators, conveyor belts, and robots 
that will handle the material at the disposal 
sites. This, of course, is a very partial list. 
But it occurs to me that this energy must 
be balanced against the energy obtained 
from the fuel in the first place. 

Roger V. Bartholomew, Rome, N.Y. 


What's the left hand doing? 


1 don't know who made the mistake and 
printed a photo of the Statue of Liberty 
holding the torch in her left hand [Rotor- 
Way advertisement, PS, May, page 139], 
but | hope it was PS. | wouldn't want to fly 
a helicopter from a manufacturer that 
doesn't know left from right. 

John J. Faiszt, Oakdale, La. 


The poor, tired, huddled masses in our ad- 
vertising department thank Mr. Faiszt and 
several other sharp-eyed readers for spot- 
ting the flopped photo. 


Sharks in the water 


Since my letter to PoPuLaR Science ap- 
peared in RTB [PS, Feb.], | have received a 
number of letters from readers inquiring 
aboutinvention-development firms. While 
some of these firms are legitimate, others 


are not; and since it's difficult to tell them 
apart, it is time to post an "inventors 
beware” sign at the old swimming hole: 
There are some sharks cruising in the 
waters. 

One sure-fire way to tell the good guys 
from the bad guys is by the promises they 
make. Since very few invention ideas—less 
than two percent—ever make it to the 
marketplace, any promise that yours will 
is either foolish or fraudulent. Before you 
sign anything, ask the firm about the per- 
centage of clients to whom they recom- 
mend discontinuing their work. If it isn't 
well over half, watch out. 

Another tip-off is their actions after giv- 
ing an initial favorable report. If they use 
high-pressure tactics to get you to use their 
additional services, or if they invite you to 
their nearest office to discuss your inven- 
tion, beware. The latter is a common tech- 
nique to get you away from home and off 
guard. If they are really excited about your 
invention, let them come to you. 

Despite the sharks, don't make the mis- 
take of not getting help when you need it. 
That, too, can be costly. Get the help you 
need, but be careful. 

Gerald G. Udell, Director 
Innovation Institute 
2265 Shields Ave., Eugene, Ore. 


False alarm? 


Having had a pocket pager auto alarm 
in my car for over three years, | had to 
suppress a chuckle when | read Gordon 
McComb's article [Pocket Paging Auto 
Alarm," PS, April]. “When the beeper 
sounds, you call the cops," writes McComb. 
When my beeper sounds, the first thing | 
do is observe the weather. A very heavy 
rainfall or loud thunderclap will sometimes 
trigger the sensors. Next, | listen for the 
sirens of emergency vehicles passing close 
by the car. Then | ask myself whether 
someone backing out of an adjacent park- 
ing space could have bumped my car, or 
whether some little child could be pound- 
ing on the door. To be most effective, a 
pager-equipped car should be parked with- 
in a few minutes’ walk from your destina- 
tion so that any beep can be quickly checked 
out before bothering the police. 
George E. Peterson Jr. 
Old Saybrook, Conn. 


Stealth and radar 


The “Invisible Bomber” article [PS, Feb.] 
left an erroneous impression. Stealth tech- 
nology does not make aircraft invisible to 
radar. This is impossible because no solid 
has the same dielectric constant as air, so 
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even the nonmetallic materials used do re- 
flect some radar signals. In any event, it is 
impossible to make an entire aircraft from 
low-reflective materials. Even if the skin 
were totally transparent, items inside (nu- 
clear bombs, for example) contain metals 
that would be highly visible to radar. 
The real function of stealth technology 
is to reduce reflectance by 100 to 1,000 
times. To counter this, the gain of radar 
amplifiers could be increased by 20 to 30 
decibels, but doing so results in two ef- 
fects that make the aircraft hard to detect. 
First, noise from the environment would 
also be amplified by the same margin. 
Second, to jam the radar, the stealth air- 
craft would need to generate jamming sig- 
nals only Yoo ог ooo as powerful. This 
would enable the aircraft to carry more 
jammers and to jam wider bands. Thus, it 
is the increase in jamming efficiency that 
makes stealth viable. 
David F. Mayer, Columbus, Ohio 


Kansas City update 


The report that Ford Motor Co. no longer 
assembles cars west of St. Louis [Detroit 
Report,” PS, April] is incorrect. For over 
50 years Ford has manufactured cars and 
trucks in Kansas City, Mo. Since Kansas 
City is often overlooked as the third-largest 
auto-assembly center in the U.S., it would 
be nice to see the record set straight. 
Robert A. Felix Jr., Topeka, Kan. 


Done. In fact, Ford is building its new 
Тетро!Тораг in Kansas City this year. 


More on home controllers 


| enjoyed A. J. Hand's article "Electronic 
Home Controllers” [PS, May], but he failed 
to mention a few important items. One of 
the most important considerations is a bat- 
tery backup for the programmer module 
to protect against line-voltage variations, 
It's no fun reprogramming every event 
when the utility has the slightest variation. 
Also, there are optional interface-controller 
cards available for owners of some home 
computers. These are much more versa- 
tile than dedicated systems. 

Home controllers have drawbacks, as 
well. The lamp modules tend to make light- 
bulb filaments oscillate when dimmed and 
thus reduce their lifetime. This same oscil- 
lation can also be heard, and that can be 
annoying. In addition, the modules (when 
on and dimmed) can cause strong interfer- 
ence on cordless telephones and wireless 
intercoms. 

There are a couple of accessory mod- 
ules that Hand didn’t mention: thermostat 
interfaces and relay switches. He did men- 
tion a wire-in fluorescent wall switch but 
didn't say who makes it. 

J. A. Sanders, Houston, Texas 


The table should have shown that Leviton 
Mfg. Co. supplies a wire-in module for flu- 
orescent lights. 


Safety and the master jig 


You praise the do-anything jig [Master 
Jig,” PS, May] as a versatile and precise 
tool, but | wonder if you seriously consid- 
ered the dangers of using a jig that by- 


passes two of the table saw’s built-in safety 
features: the blade guard and the anti- 
kickback guard. 

Years ago, | found through firsthand ex- 
perience that this is a foolish practice. | 
had removed the guards to use a similar 
jig. Everything went fine until one cutoff 
piece did not move away as the others did 
but caught in the moving blade and was 
shot out at blurring speed. | never saw it, 
but | sure felt it as it slammed into my pel- 
vis and left a bruise the size of a fist. 

I was lucky to get away with that minor 
injury instead of leaving a few fingers on 
the floor. My advice to readers is that they 
should not circumvent safety devices on 
power tools. Cutting corners is fine unless 
you end up compromising safety. 

Paul M. Thoms, Minneapolis, Minn. 


R. J. De Cristoforo replies: "I couldn't agree 
more with reader Thoms and others who 
wrote that safety in the workshop is of 
prime importance. But | think safety fea- 
tures that are a part of the jig were over- 
looked. The jig—which is basically a sliding 
table—and the work move together dur- 
ing all operations. Hands never need come 
near the cutter. It is certainly safer to use 
the jig for tenoning, slotting, and feather- 
ing (especially on narrow stock) than it is 
to move the work along the rip fence with- 
out support. Those operations cannot be 
done with the regular guard in place. 

"For anyone who remains hesitant about 
using the master jig, | have now designed 
a special guard. Plans will appear in the 
September ‘Shop Talk.’ ” 


Case of the missing tractor 


Is E. F. Lindsley biased? Readers of PS 
seem to see reports only on John Deere, 
Simplicity, and Wheel Horse [PS, April] gar- 
den tractors, not International Harvester or 
Case. In my opinion, the most compact, 
rugged, and durable tractors on the mar- 
ket are the 200 and 400 series Case hy- 
draulic drives. 

Don Pelle, Stoney Creek, Ont. 


E. Е Lindsley replies: “As the What's New’ 
magazine, PS covers mostly new products. 
In years in which there are many new 
products, we present roundup articles; 
when the market is static, we run only short 
reports on individual new products.” 


Help for burst pipes 


With all those adapters, unions, gaskets, 
and O-rings, the emergency plumbing re- 
pair kit [PS, May] is certainly complex. A 
much easier, more economical approach 
is possible by using a simple coupling pat- 
ented by my father. It consists of a rigid 
outer sleeve and a neoprene inner sleeve 
sealed at the ends. This device becomes a 
simple hydraulic coupling when injected 
with a suitable filler. 

Douglas R. Lowe, Lum, Mich. 


Correction: The rear-axle ratios cited in 
"Detroit's Performance Coupes" [PS, May] 
were incorrect. The five-speed Capri RS 
tested has a 3.27:1 ratio. The Camaro and 
Firebird with V8 engines and five-speed 
manual transmissions have a ratio of 
3.73:1. us 
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SCIENCE NEWSFRONT 


By ARTHUR FISHER 


The national meeting of the American 
Chemical Society last March in Seattle gave 
thousands of attendees an overview of 
their multifaceted discipline to go along 
with the stunning views of Puget Sound, 
the Olympics, the Cascades, and even—on 
а clear day—white-mantled Rainier loom- 
ing in the distance. Here is a roundup of a 
few of the developments reported at the 
meeting: 


Artificial skin 


“Our organ tissues are the ultimate in non- 
replaceable resources.” That was the pre- 
lude to one of the more vivid presentations 
atthe ACS meeting. It was given by loannis 
Yannas, a member of the Fibers and Poly- 
mers Laboratories of MIT's Department of 
Mechanical Engineering. And its subject 
was a new kind of artificial skin developed 
by him along with John Burke of Massa- 
chusetts General Hospital. 

The new skin, which so far has been suc- 
cessfully tested on animals but not on 
human patients, is designed to stimulate 
a burn victim's own body to regenerate 
both upper and lower skin cells and build 
а new, scar-free skin. How do you give in- 
structions to tissues? Yannas says, "We've 
devised a membrane to place on top of 
the burn site. It is a two-layer polymer of 
both synthetic and natural substances.” 
The top layer is a conventional silicone 
elastomer; the bottom one is made from 
collagen bonded to a naturally occurring 
polysaccharide (a complex carbohydrate). 
This natural layer is gradually broken down 
by the wound as the body responds by 
building new tissue—a tissue that resem- 
bles intact skin in most important respects 
but differs from it in lacking hair follicles 
and sweat glands. The top layer has in the 
meantime served as a protective covering, 
preventing infection. It is not biodegrada- 
ble, because, says Yannas, "life doesn't 
understand silicone chemistry very well,” 
and the body can't digest the silicone mol- 
ecule. So the silicone layer is removed 12 
to 15 days later. No scar is left after the 
procedure. 

"What we do," says Yannas, “is keep the 
patient going and give him the chance to 
rebuild his lost organ. He gets the opportu- 
nity to reenact the historical process that 
allowed him to create skin in the first place. 
It's a do-it-yourself procedure." 


Safer cigarettes 

A chemist at the University of Kentucky, 
Dr. Shuh Ji Sheen, has developed a new 
way to process tobacco that not only re- 
moves most of its dangerous substances— 
making safer cigarettes a possibility—but 
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also provides a nutritious protein as a divi- 
dend. In his process, Dr. Sheen starts with 
young tobacco plants that have not yet 
flowered and are lower in unwanted ingre- 
dients than mature plants. He crushes the 
leaves and mixes them with water, then 
separates the solids from the extracted 
liquids. The solid residue is used for mak- 
ing cigarettes; the liquid fraction is chemi- 
cally treated—details unrevealed. Some of 
it is then added back to the cigarette mate- 
rial, the rest yields the protein. We are told 
that the tobacco protein whips up as well as 
egg white and remains soft and fluffy in 
the freezer. When baked, it resembles me- 
ringue. Because it has none of the harm- 
ful chemicals associated with tobacco, such 
as nicotine, and because it is tasteless, it 
could be added to foods as a cheap way 
to boost their nutritional value. 


Bioluminescence 


Mariners have known ever since they ven- 
tured from shore that the oceans are filled 
with light from living organisms, a phe- 
nomenon now known as bioluminescence. 
The glowing wake of a ship on a tropical 
night is just one example. The light is 
emitted by a large variety of creatures, 
including bacteria, plankton, and fish, and 
apparently serves a number of different 
functions. Now Jon Losee, a physicist at 
the Naval Oceans Undersea Center in San 
Diego, states that bioluminescence might 
become a useful new tool for oceanogra- 
phers. He and his colleagues have, for the 
first time, mapped bioluminescence from 
the warm waters off St. Croix to the frigid 
Arctic Ocean. The maps not only show 
where in the seas plants and animals are 
most abundant but also provide striking 
clues to the physical characteristics of the 
world’s oceans. 

The reason? Measurements taken over 
the last four years from submersibles and 
from a Coast Guard ice breaker show a 
strong link between the level of biolumi- 
nescent activity and such features as ocean 
depth and thermal gradients. The measure- 
ments were made by pumping sea water 
through a viewing chamber and counting 
the flashes of light with a photomultiplier 
tube. Marine organisms emit light when 
they are mechanically agitated, and they 
are stimulated by turbulently flowing water. 
Therefore, bioluminescence can serve as 
an index of surface mixing or layer turbu- 
lence. These relationships held for a large 
diversity of ocean waters sampled, from 
the tropics to the pack ice of the Beaufort 
Sea. Major thermal fronts, important in 
oceanography and meteorology, can be de- 
tected in this way. 

The maps could have another function: 


keeping submariners happy. Submarines 
engaged in covert activity should avoid wa- 
ters with high concentrations of plankton, 
because stirring up the one-celled crea- 
tures makes them emit light often strong 
enough to see—a giveaway of a sub’s 
position. 


Water disinfectant 


Dr. S. D. Worley and his associates at Au- 
burn University in Alabama have been test- 
ing a new water disinfectant, which they 
say appears to be longer lasting than any 
now available and safer than chlorine gas. 
Chlorine is the commonly used chemical 
for purifying water systems. A white pow- 
der called N-chloramine, the agent is 10 
times as stable as the best chlorine-based 
powder now in use and can be readily 
Stored. When dissolved in water it is color- 
less, odorless, and presumably tasteless. 
Preliminary tests on laboratory animals 
show that it is not poisonous, and it has 
not caused cancer in mice or chickens, even 
when ingested in very large amounts. Dr. 
Worley and his colleagues reported that it 
is too early to tell whether the compound 
will prove cost-effective in city water sup- 
plies but that it should certainly be useful 
for cleaning swimming pools. Their re- 
search was conducted under a contract 
with the U.S. Army. 


Cancer-fighting chemicals 


Several of the papers presented at the ACS 
meeting concerned new or improved tech- 
niques for producing anti-cancer agents: 

Dr. Paul Torrence and colleagues at the 
National Institutes of Health have synthe- 
sized a compound that may lead to a to- 
tally new class of drugs to combat cancer 
and viral infections. The compound is a 
synthetic relative, or analog, of a natural 
compound called interferon mediator 2-5A, 
a key anti-viral substance found in animal 
and human cells. This compound, chemi- 
cally similar to genetic material, turns on 
the cell's defensive enzymes when the cell 
is under attack. This chokes off the growth 
of invading viruses by denying them the 
ability to manufacture proteins. The natu- 
ral compound may also be able to block a 
cell's own growth, making it potentially 
useful in cancer therapy. One of the syn- 
thetic analogs developed at NIH is 15 times 
longer lasting and 10 times more power- 
ful than the natural compound. Dr. Tor- 
rence believes it may be extremely useful 
in developing new drugs against both 
viruses and cancers. 

Other scientists reported that the seeds 
of a toxic southern plant called rattlebox, 
or coffee bean, contain a powerful cancer 
inhibitor called sesbanimide. A team of 
researchers from Cornell and Purdue Uni- 
versities and the U.S. Department of Agri 
culture isolated 0.0005 pound of the chemi- 
cal from a half ton of seeds. Sesbanimide 
has been effective against leukemia in mice 
and has also proved toxic to laboratory 
cultures of human cancer cells. 

And Dr. James Kutney of the University 
of British Columbia in Vancouver stated 
that the technique known as plant tissue 
culture [High-tech Plants," PS, May '82] 
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shows promise of delivering less-expen- 
sive anti-cancer drugs. Growing individual 
plant cells in special liquid media gives re- 
searchers great control over the process 
of drug production. For example, Dr. Kut- 
ney and his colleagues have already in- 
creased fivefold the yield of catharanthine 
and have made progress toward produc- 
ing two popular and expensive drugs, vin- 
cristine (used against leukemia) and vin- 
blastine (used against Hodgkin's disease 
and testicular cancer). 


Water splitting 


Two somewhat controversial approaches 
to water splitting via sunlight were elabo- 
rated on at the ACS meeting; one had been 
previously reported in these pages, at least 
in its original version. The aim of photo- 
chemical water splitting, of course, is to 
provide an abundant, economical source 
of that ideal fuel, hydrogen. 

Last year a group headed by Gabor A. 
Somorjai at the University of California, 
Berkeley, announced the development of a 
photoelectrochemical cell based on doped 
iron oxide semiconductor electrodes. At 
that time, the cell's efficiency was a puny 
0.05 percent, approximately. Now, however, 
Dr. Somorjai reports that with the elec- 
trodes doped more strenuously than be- 
fore, the cell is operating at about one per- 
cent efficiency. (The electrodes are discs 
made of pressed polycrystalline iron oxide. 
One is doped with silicon, the other with 
magnesium.) 

Another obstacle that has been over- 
come, according to Dr. Somorjai, is the 
need to reactivate the cell by bubbling ox- 
ygen through it after only eight hours of 
use. His team found that the deactivation 
was caused by contamination from stop- 
cock grease, which dissolved into the elec- 
trolyte and deposited carbon onto the elec- 
trodes. Since they eliminated the stopcock 
grease, the cell has operated continuously 
without flaw for some six weeks. 

The other cell described at the meeting 
comes from the laboratory of Prof. O'M. 
Bockris of Texas A&M University. Accord- 
ing to Oliver Murphy, a researcher in Bock- 
ris's lab, it represents a new approach 
called photovoltaic electrolysis. The cell 
consists of two semiconductor photovol- 
taic devices. Oxygen is generated at the 
cathode, which has a layer of n-type gal- 
lium arsenide on p-type gallium arsenide 
backed by a ruthenium oxide catalyst. 
Hydrogen is generated at the anode, which 
is p-type gallium arsenide on n-type gal- 
lium arsenide with a backing of platinum 
catalyst. The catalyst backings are the only 
parts of the electrodes in contact with the 
sulfuric acid electrolyte, thus eliminating 
the problems of electrolyte corrosion that 
may plague other types of cells. This Texas. 
A&M cell is now operating, says Murphy, 
at an efficiency of eight percent. 


Goat's milk alert 


"People are sensitive to the dangers of 
man-made poisons, such as herbicides, but 
they don't know what natural poisons 
might also cause problems." That was the 
message delivered by Dr. Donald Crosby 
of the University of California at Davis. 


Prompted by a case he recently investi- 
gated—that of a woman who drank goat's 
milk and gave birth to a deformed baby— 
he warned that pregnant women who drink 
the milk of foraging animals may place 
their babies at risk. 

The woman, from a backwoods part of 
California, had shown Dr. Crosby a photo 
of her deformed son. She suspected herbi- 
cides had produced the birth defect, but 
there was no evidence to that effect. Dr. 
Crosby did observe, however, a striking 
resemblance to a defect in the offspring 
of foraging cows, called crooked-calf dis- 
ease. This is characteristic in cows that 
munch on such toxic plants as lupines, 
which have feathery purple or yellow flow- 
ers. The limbs of their calves are deformed. 
Throughout her pregnancy, the woman 
had drunk milk from a goat that had been 
allowed to forage freely in an area where 
lupines grew abundantly. To test whether 
lupine toxins could be transferred to goat's 
milk, investigators fed a goat lupine seeds 
and milked it just four hours later. The milk 
contained dangerous levels of the poisons. 
Moreover, the goat had given birth to de- 
formed and stillborn young. This evidence, 
Dr. Crosby notes, is still circumstantial. 

But it is persuasive. The risk is not from 
dairy animals, which are not allowed to 
forage, but from domesticated cows and 
goats that roam more or less unrestricted 
—a particular problem in Third World 
cultures. 


Early photosynthesis 


Researchers at The Rockefeller University 
presented their recent findings, which 
suggest that life on Earth evolved photo- 
chemically via an early version of photo- 
synthesis. This view contrasts with the 
so-called Oparin-Haldane theory, popular 
for the last 50 years or so. The adherents 
of that theory propose that the first orga- 
nisms to live in the “primordial soup"—a 
wet, oxygen-free, primitive atmosphere 
composed chiefly of water, hydrogen, meth- 
ane, ammonia, and carbon dioxide—were 
fermenting heterotrophs, simple yeastlike 
organisms unable to synthesize their own 
food. These organisms supposedly de- 
pended on organic compounds that had 
been synthesized from the atmosphere by 
such energetic events as lightning strikes. 

Now Janet A. Mercer-Smith and David 
C. Mauzerall of Rockefeller contend that 
such organisms would soon have been 
confronted by an "energy crisis" created 
by a rapid consumption of organic nutri- 
ents. They propose instead that the pre- 
cursors of earliest life were members of 
the porphyrin family—common light-ab- 
sorbing pigments—and were the first 
photosynthetic molecules. 

In a recent experiment, the two scientists 
exposed an aqueous solution of porphy- 
rin to light in the presence of a catalyst. 
The porphyrin reacted with an organic com- 
pound, producing hydrogen gas. “Given 
a molecular species such as porphyrins,” 
they say, “photochemical reactions are 
inevitable. The molecular complexes... 
formed... and their photoreactions would 
be ideal nucleation centers for the growth 
of more-elaborate components that finally 
made a cell.” 


E 


б» 


“T0 IGH FORD 


ытай ріскир: Now'todgh Ford Ranger-Ros < 
* ?v-6 powef and performance». with more 


“Ault Ford tough tested féatüres like forged : 


New V-6 Ranger--most: iv% ian 


сша and "torque than Chevy $410: or 
any impott! V 


Twin-I-Beam suspension and double- 
wail box construction. 

Wider cab than any import—widest of. any 
small pickup! Available in 


4x2 and 4x4 models: Crt, 


THROUGH THE VIEWFINDER 


By EVERETT H. ORTNER 


понт F ASA/OIN 


ee 


H 
wl оно 14 


LJ 
Mis 


Vivitar pwc 


Locke 


Programmed flash 


Four heads are better than three, the Vivitar 
people seem to think in introducing their 
new 5600 electronic flash on the heels of 
the 4600 [PS, March], which offers only 
three interchangeable heads. The 5600 
uses the same three heads—a standard 
head designed for use with a normal lens, 
a motorized zoom head that zooms to 
match the beam angle to the lens (28, 35, 
50, and 105 mm), and a bare-bulb head 
that provides 360-deg. illumination for a 
natural light-and-shadow effect. For the 
5600 there is now a fourth “high-power” 
head with a maximum range, in tele mode, 
of 111 feet, compared with the other zoom 
head's maximum of 100 feet. 

The three heads, the modular-system 
approach, and the fact that it is dedicated 
(will work the flash circuitry of different 
single-lens-reflex 35s through individual 
processor modules) are what the 5600 has 
in common with the 4600. But then it starts 
doing its own thing. For example: 

Switch on the flash (No. 9 in diagram at 
right) and set the ASA (6) for your film. 
You do that by pressing the ASA/DIN set- 
ting. You could also have programmed the 
unit with the German film-speed system 
—DIN. Now set the focal length (7) of the 
lens that you want the flash to match. And 
press the f/stop panel (5) until the lens 
opening that you intend to use appears in 
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the center of the control panel (1). Then 
take a look at that control panel. It's all liq- 
uid crystal, and it holds an amazing amount 
of information. 

In the center, of course, is the lens aper- 
ture (f/5.6 in our photo). And to its left is 
the focal length of the lens you're using: 
50 mm. The bar above? That's an analog 
depiction of the maximum range of the 


flash with the film, lens, and aperture being 
used. The photo shows the range in me- 
ters, but we could have had the reading in 
feet if we had wished. To the right of the 
aperture is the ASA number we set in and, 
above that—this time in numerals—that 
maximum-range figure again. At left on the. 
panel is a display that tells you whether 
you're in auto or manual mode. And to the 
right on the bottom is a flashing starburst. 
Itflashes to show that the capacitor is fully 
charged; even while the ready light is on, 
the unit turns itself on and off to maintain 
a full charge while not unnecessarily drain- 
ing the battery. 

What else? Well, pressing the “light” 
panel (2) lights up the display for five sec- 
onds at a time. You can also choose be- 
tween auto and manual settings (3) and 
between part-power settings (4)—say, for 
fill-in flash outdoors. And, of course, there 
is the ready light (8). There is also a suf- 
ficient-light indicator to assure you that ex- 
posure has been correct, along with vari- 
ous beeping sounds with different 
meanings. 

List prices of the various parts: 5600 
body module: $120. Processor module: 
$42.  Flash-head 
modules, from $60 
to $125. 


Fast film and 
X-rays 

When the airport X- 
ray machine zaps 
the film in your 
camera bag or lug- 
gage, what hap- 
pens? In most cas- 
es, the effect is so 


small as to be negligible, and in most cases 
you needn't worry about it. Indeed, up to 
five X-ray zaps are probably OK—at U.S. 
airports, that is. Many foreign airports are 
unpredictable. To be safe in either case, 
put all your film, exposed and unexposed, 
in one case or handbag—or camera bag if 
you have one—and ask for a visual in- 
spection. It's your legal right in the U.S. 
You can't take any chances of zapping, 
however, with the new high-speed Koda- 
color VR 1000 film. “For air travel," the in- 
struction sheet with the film warns, "'re- 
quest visual—not X-ray—inspection of 
film." But Sima Products Corp. has another 
answer: the new Super FilmShield pouch, 
a container made of a layer of lead sand- 
wiched between polyester and polyethyl- 
ene coatings. Sima claims the pouch will 
protect any 1000-speed film from X-ray 
harm. It's $11.95. 


Talking camera 


"Load film," a gentle female voice ad- 
monishes with a faint Japanese accent. 
That's because you pressed the shutter re- 
lease of the Minolta AF-Sv without having 
loaded the camera. Of course. You load 
up, squint into the viewfinder, and again 
press the shutter release. And again the 
voice sounds in your ear: "Too dark—use 
flash,” it says. A good reminder—and you 
pop up the flash. Now can you shoot? 
"Check distance," the voice whispers їп 
your ear: Your subject is out of flash range. 

The Minolta AF-Sv does other things be- 
sides talking. Its f/2.8 lens focuses auto- 
matically, and there are LED displays in the 
viewfinder to reinforce the voice com- 
mands: a red LED as a low-light warning, 
a flashing green LED to tell you to check 
your flash distance, a green LED to tell you 
when the lens is focused. Other features: 
auto loading, auto winding, auto rewind- 
ing, auto exposure, and auto flash. Price: 
not set at this time. 
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DETROIT REPORT 


By JIM DUNNE 


Nix on numbers 


Pontiac is set to switch away from the num- 
ber system for naming cars. Look for a re- 
turn to some old favorites. The 2000 model 
will be dubbed the Sunbird. Le Mans will 
be the new name for the larger A-body cur- 
rently designated the 6000. The changes 
will be made when the 1984 models are 
introduced. The problem with the number 
system is that it lacks the Pontiac flavor. 
It'S also a copycat device borrowed from 
the Europeans. A combination of names 
and numbers—Sunbird 2000, for exam- 
ple—may be the interim way of easing into 
the changeover. 


: Multinational car 


The idea that auto companies from differ- 
ent countries will link up to form a world- 
wide conglomerate is a fairly recent one. 
But there's already evidence of a trend in 
this direction: AMC/Renault/China, GM/ 
Toyota/Suzuki, Ford/Mazda, and Chrysler/ 
Peugeot/Mitsubishi are some examples. 
Car owners will benefit from a wider selec- 
tion of engines, transmissions, and body 
types. Are these moves temporary, or will 
more linkups occur? It appears that the 
combinations are just beginning. They will 
proliferate and become stronger in the near 
future. 


Soft clutch 


That's the latest thing in GM automatic- 
transmission designs. Clutch contact is 
through a viscous fluid instead of the more 
common dry friction plates. Located in the 
torque converter, the soft clutch, which is 
built by Eaton Corp., prevents slippage and 
thus improves fuel economy. The fluid cou- 
pling also allows the transmission to lock 
up at lower vehicle speeds, without the 
"chuggle," or bump, that normally occurs 
with converter clutch engagement at low 
engine speeds. The viscous clutch will be 
used exclusively on the front-drive Cadil- 
lac de Ville in 1984. 


V6 Jag 


The sports-luxury car from England will get 
а new engine for 1984. The V12 currently 
used in the XJ-S will be cut in half and a 
V6 will be born. The new 3.8-liter (232 cu. 
in.) six will power the XJ6 sedan next year, 
replacing the in-line six. Later, the V6 is 
expected to show up in a sports coupe de- 
signed along the lines of the old XKE. This 
should please present Jag fans who be- 
lieve the sports coupe and sedan lack the 
sporting flare of earlier models. But why 
a smaller vehicle? Perhaps it's because 
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Jaguar is currently projecting a fleet aver- 
age of only 18.8 mpg for 1983. The CAFE 
standard that makers must meet this year 
is 26 mpg, and Jaguar has no credits from 
previous years. 


Another K spinoff 


Called the H-body, it too will feature a front- 
drive chassis adapted from Chrysler's K-car. 
The H will have the same 103-inch wheel- 
base as the Chrysler LeBaron and Dodge 
600, but the body will be strikingly different. 
A five-door hatchback and a two-door 
coupe are planned. The new cars are set 
for introduction in late 1984 and will sell as 
top-of-the-line, mid-size sedans. 


Changeable chassis 


Pontiac's Fiero sports car is the first of what. 
may be a long list of models to use the 
precision-built body process [PS, July]. 
Chevrolet has hired the Pontiac engineer 
who conceived the Fiero and has set him 
to work developing a similar vehicle. The 
Chevy version will have distinct styling, 
thanks to different plastic fenders, hood, 
and side panels. Chances are good that 
Chevy will also have a special optional V6 
engine to go along with the standard 2.5- 
liter (153 cu. in.) four. Chevy's car will be 
introduced at least a year after the Fiero 
introduction. GM subsidiary Opel has the 
green light for a Fiero-type vehicle of its. 
own. Look for it within two years. 

Pontiac may also supply the unique chas- 
sis to custom car builders. They'll be able 
to create new cars by simply hanging on 
their own body panels. Special-body build- 
ers in Europe are also said to be interested 
in the chassis as a platform for their ad- 
vanced-styling cars. With all of these al- 
ternative uses for the new chassis, the 
pressure may be off Pontiac to make its. 
Fiero assembly plant turn a profit. 


Olds from Caddy 


For the first time in its proud history, Cadil- 
lac will be building a different nameplate. 
Olds 88s will roll off its Clark Street home 
assembly plant in Detroit next fall. The Olds 
will be assembled on the same line as the 
rear-drive 1984 Cadillac Fleetwood models. 
The mixing results from a long chain of 
decisions at GM, which point up just how 
complicated model changes can be. It 
started with the decision five years ago to 
build front-drive de Villes for the 1984- 
model year. GM decided that it would need 
a new assembly piant for these all-new 
cars. The new plant was built near Pontiac 
to assemble de Villes, 98s, and Electras. 
With that move, the Clark Street plant was 


left to assemble a much reduced number 
of rear-drive 1984 Fleetwoods. To take up 
the slack at Clark Street, the Olds 88 was 
chosen to be built there, too. With that 
change, Cadillac will have its Clark Street 
line running at full capacity. In fact, more 
88s will be rolling off the Cadillac line than 
Cadillacs. 


Shrinking cars 


Think cars are getting too small? You'll be 
sorely disappointed by GM's plans for the 
balance of the 1980s. Still-smaller cars are 
on the way. One of the more interesting is 
GM's N-body, a four-place sportster that 
will replace the Grand Prix, Cutlass Su- 
preme, and Buick Regal. Из front suspen- 
sion is similar to the J-car's—Cavalier, et 
al. That means the personal coupes will 
be 600 pounds lighter, as well as shorter 
and narrower. A big surprise is the report 
that Eldorado, Riviera, and Toronado will be 
stretched versions of the N-body for 1986. 
Four-cylinder and V6 engines should qual- 
ify the line as the most radically changed 
of any American cars since the effort to 
boost fuel economy began in 1977. 


Viva voce 


A survey by Ford shows that a talking car 
("The key is in the ignition. The door is 
ајаг. The headlights are on.) is preferred 
by a four-to-one margin over silent models. 
Interestingly, both men and women pre- 
ferred a male voice to provide the warn- 
ing messages. To prevent the surprise of 
the disembodied voice, Ford researchers 
concluded that each message should be 
preceded by a chime. A final conclusion 
of the study was that the voice alert should 
be limited to just a few messages. 


Brake breakthrough 


Bendix, a major supplier to Detroit, has a 
new master-cylinder design that is smaller 
and lighter and offers improved service- 
ability. It's the first major change since the 
early 1960s, when the split master cylin- 
der was introduced. The design is a car- 
tridge type carried in a die-cast-aluminum 
body. Aluminum instead of cast iron makes 
the component four to six pounds lighter. 
The cartridge allows repairs to be made 
outside the cylinder body. Replacement 
cartridges also can be installed more easily. 
This could eliminate the removal, overhaul, 
and replacement of the entire unit. 


Model tells age 


Different models attract different age 
groups. A study of car owners revealed that 
older folks generally own the bigger, more 
expensive types, while younger people 
drive small cars and sportsters. Among the 
younger group of buyers are 28-year-olds, 
who drive Ford EXPs and Mercury LN7s. 
Buyers of Firebird, Le Car, RX7, O24, Chal- 
lenger, 200SX, Prelude, and Capri are all 
under 30 years old. Those 60 and older go 
for Imperial, de Ville, Seville, and Diplomat. 
Auto companies pay careful attention to 
these buyer ages. Selling inexpensive, 
small cars to young buyers today could 
mean years of repeat sales. us 
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On the job, on the field, or on the road. Now you can 
talk and listen hands free at a new breakthrough price. 


SWAT teams use them. So do quarter- 
backs and firemen. Now you too can 
talk and listen to people near and far 
totally hands free while you are jogging, 
riding a bike, or hiking. 

Both at work and at home this unique 
communications system with a range up 
to 1/2 mile will let you keep in touch, 

You'll keep in close contact with your 
hunting partners when you hunt, and 
you'll communicate for ease and safety 
оп construction sites. 

Plus, you can effortlessly perform 
tasks like fine tuning your TV antenna 
when you need to communicate with 
someone on the ground or out of sight. 

NOT A WALKIE TALKIE 

This is no toy. The Think Speak is to- 
tally automated. When you speak, a 
special voice activated circuit (VOX) 
automatically engages the transmitter so 
you are broadcasting. When you stop 
speaking, it automatically returns to 
‘stand by’ to await a reply. 

It is virtually noise free because it uses 
a quartz crystal locked dual conversion 
superheterodyne communication circuit 
that operates on an FM band. 

So, your communication won‘t sound 
like a CB or an AM radio. You'll speak 
and hear with the full power and clarity 
you'd expect from an FM radio station. 

HERE'S WHAT IT IS 

You wear the Think Speak just like a 
personal stereo. There is an adjustable 
headphone that you wear on either your 
right or left ear. The other ear is clear to 
hear the outside world for safety. 

A flexible boom microphone lets you 
speak normally while you transmit. The 
entire shaft of the boom mike is adjust- 
able and will retain any position you set. 

All of the electronics are contained in 
a small 6% oz. case that easily clips to 
your belt or with its removable clip fits 


into your pocket. And, what controls. 

The voice activation circuit has a 3 
level sensitivity switch. If you're riding 
a motorcycle or breathing hard while 
you jog, you can set the sensitivity to 
low so that you won't transmit in error. 

If you are hunting or fishing and you 
can't talk much over a whisper, you can 
set the sensitivity to high. Plus the head- 
phone has a 3 level volume control too. 

In addition to the VOX voice oper- 
ated circuit, you have 'PTT' which 
means Push to Talk. When you want to 
talk, you just push the PTT button. 

This is a really great feature when you 
want to whisper very quietly below the 
threshold of even the high sensitivity 
setting of the Voice Operated Circuit. 
You may be into surveillance or photo- 
graphing wildlife. When you can only 
whisper, you'll especially appreciate the 
super quiet FM reception of this system. 

SOME SPECIFICS 

You can expect long battery life from 
a standard 9V battery (not included). In 
the 'stand by' mode, the Think Speak 
only consumes 13.5 milliamps of power 
while it's ready to transmit or receive. 

The antenna is conveniently clipped to 
the headband for normal use. For full 
range use, the antenna pops up. 

The system operates on the 49 mhz 
band using FM so you shouldn't be bo- 
thered by any other radio transmissions 
as you are with CBs and Walkie Talkies. 

There are 5 channels (A-E) allotted 
to the Think Speak to further prevent 
interference. We will ship all units order- 
ed on each order with the same channel. 

The transmisssion output is a full RF 
of 10,000uV/m @ 3 meters max. No 
FCC license is required. And, the FM 
hum and noise is almost good enough 
for a high fidelity system at 40db min. 
The case is 4-9/16" x 24" x 15/16“. 


PERSONAL OR GROUP 

You can talk to 1 or even 10 people 
with Think Speaks. So, if you're the 
head of a Search and Rescue team you 
can talk to everyone at once and get 
responses from one at a time. 

The Think Speak is great if you're 
skiing with a friend, using two boats on 
a lake or at sea, hiking in the mountains 
or just jogging around the block. 

If you're a pitcher you can talk to 
your catcher or the coach. If you're on 
a loading dock, you can talk to the man 
in the truck or on the forklift. If you're 
а security guard, you'll never be alone. 

The Think Speak is manufactured and 
backed by a limited warranty from Max- 
con Electronics, the two way specialists. 

TRY A THINK SPEAK 
RISK FREE 

Walk around the block. Take a bike 
ride and really test the range of this 
breakthrough in personal communica- 
tion, If you aren't 100% satisfied with 
the incredible sound quality or the 
range, return it in its original box within 
30 days for a courteous refund. 

To order your Think Speak risk free 
with your credit card, call the DAK toll 
free hotline or send your check for the 
incredible breakthrough price of only 
$49.95 each (minimum of 2 required). 
Plus $2.50 each for postage and hand- 
ling. Order Number 9415. CA res. 
please add 6*6 sales tax. 

When you think out loud, people will 
listen. Try a Think Speak risk free today. 


E DAK 


INDUSTRIES INCORPORATED 
If busy, after hours, on weekends or in CA 


TOLL-FREE 1-800-423-2636 
CALL TOLL-FREE. . . 1-800-228-1234 
10845 Vanowen St., N. Hollywood CA 91605 


Impulse 
Isuzu's T-car gets 
a sporty look 


What doan Italian auto-body designer 
and a Japanese auto maker have in 
common? Usually, not much. Italian 
designers hammer exotic, expensive 
auto shapes to be covered with gallons 


of red-lacquer paint and fitted with 
spirited high-winding engines. Japan's 
auto companies are most noted for 
their tough, inexpensive economy cars, 
which usually have all the spirit of an 
Electrolux vacuum cleaner. 

Isuzu Impulse combines the design 
talent of Giorgio Giugiaro with the 
proved reliability of an upgraded ver- 
sion of Isuzu's basic chassis. 

The result is an eye-catching body 
shell with the gutsy functionalism for 
which Japanese cars are known. Giu- 
giaro eliminated sheet-metal seams so 


For one-third of what 
you'd paya 
professional, 


your exhaust 
system. 


Easily. 


It's the Mufflow system. Which includes 
the Mufflow muffler and tailpipe. Plus all 
the hardware and easy instructions. 


So you can install it with ease. Even if you've 
never installed a muffler and pipe before. 
Because Mufflow requires no special skill. 
No special tools. 

So ask for Mufflow. Original equipment 
quality that’s tops in every detail. 
Now at rock bottom prices. 
Mufflow makes it easy. 


= Thy 


For information contact: Thrush Inc., Marketing Dept., 172 Bethridge Rd., Rexdale, Ontario. M9W 5E2 


OVER 3,000,000 INSTALLED 
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that hatch- and hood-opening joints 

seem to disappear. This not only pro- 

vides a striking appearance but also 
helps eliminate wind noise and con- 
tributes to fuel-saving aerodynamics. 

All of the glass is flush with the body. 

Inside, besides full instrumentation, 
are Isuzu’s unique “satellite pods.” 

About the size of 35-mm camera bodies, 

these mount on either side of the gauge 

console. Clustered on them are the con- 

trols for heating, ventilation, A/C, 

wipers, lights, speed control, turn sig- 

nals, and the rear defogger. A knob on 
; the bottom of each allows them to be 
tipped to five different positions. My 
hands never needed to leave the wheel 
to use any of the pod-mounted levers 
or buttons. 

The engine is a perky, in-line four 
displacing 1,949 cc(119cu. in.). Output 
is an eager 90 hp at 5,000 rpm, and 
108 ft.-lbs. of torque at 3,000. Multi- 
point fuel injection and computer-con- 
trolled ignition help smooth perform- 
ance. Vibration is further checked by 
liquid-filled engine mounts. 

The five-speed I tried was extremely 
smooth, and its ratios were well chosen 
to take advantage of the engine's power 
curve. А four-speed overdrive auto- 
matic is also available. 

Impulse shares almost the exact 


same chassis with GM's T-car, Pontiac 
1000, Isuzu I Mark, and Chevy Chev- 
ette. (GM happens to own about 34 per- 
cent of Isuzu.) Front suspension is the 
| T-car's independent double-wishbone 
arms and coil springs with a stabilizer 
bar. The T's solid axle, with variable- 
rate coil springs, is bolted to the rear 
of the chassis. All four corners have 
low-pressure, gas-sealed shocks and 
ventilated disc brakes. The result is a 
smooth, stable ride with handling that 
felt on a par with many performance 
sedans, inspiring a spirited driving 
style. Isuzu spokesman Glenn Howell 
says that although the final price has 
not been set, "It should come in some- 
where between $10,000 and $12,000."— 
Jack Keebler 


VE50% TO! 


Get The Facts Before You Buy! | 


unm The Facts Before You Buy! 


More and more Americans are turning to wood and coal to reduce 
their heating bills. In homes from Maine to Montana, thousands 
of Consolidated Dutchwest stove and fireplace owners are 
saving 50% to 7096 and even 9096 on their heating bills. Comfort? 
The kind you used to take for granted. Start saving this year. 
Send for your FREE catalog of our complete line of cast-iron 
stoves and fireplace inserts today! 


A superior stove—Our big, all-cast-iron Federal Convection 
heats 8,000 to 12,000 cu. feet, stoking from front and side 


to burn a full load of 22" logs or 35 pounds of coal. Conversion 
from one fuel to the other takes less than a minute for long hours 
(10 with wood, 20 with coal) of clean, efficient combustion. 
Efficiency built right in—A sealed convection system moves 
air freely around the firebox, and a 100-cfm fan (standard on the 
insert, optional freestanding) boosts airflow fivefold. Flue outlets 
top & back let you install the stove in front of the fireplace, 
inside it, or free standing. Other features: shaker grate, ashbin & 
ashdrawer, baffle, dial-controlled primary & secondary airflow, 
solid brass trim, glass viewing windows, and screen for 
open-hearth burning. 

Catalytic Federal—And now, we offer a Federal Convection 
equipped with the Corning® Catalytic Combustor for cleaner, 
more efficient burning of wood. 

Stoves can be delivered right to your door anywhere in the 
continental USA. 

“<The Federal Convection can be installed free standing, 
or as a fireplace insert. 
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Ch Dutchwes 


Write or Call Toll-Free 
1-800-225-8277 


In Mass. call-1-617-747-1963 


FREE Stove & Accessory Package! 
Our customers say it's the most comprehensive 
literature of its kind! Each package includes: 
“The Stove Buyer's Guide"— illustrated & 
clearly written * What to look for * What to 
look out for * 36 page full-color catalog * 
Answers to the 35 most-often-asked stove 
questions—and lots more! 
O Please rush me my FREE 
information package. 
Name 


Address 
City. 


State Zip 


Our Famous Cast-Iron Kettles 
Handsome Revolutionary 

War-era kettles-humidifiers, 
planters! 30-day money-back 
guarantee! 

Please send: 


Û 3 qt. cast-iron kettles at $29.95 ppd. ea. 

C15 qt. cast-iron kettles at $36.95 ppd. ea. 

0 6 qt. cast-iron kettles at $37.95 ppd. ea. 
(Prices include delivery anywhere in continental USA) 
I enclose payment by: О Check/M.0. 

O Visa О MasterCard Exp. Date. 

Card No. 

Consolidated Dutchwest 

Box 1019, Dept. 3PS8, Plymouth, MA 02360 


L 


PScar test & driving report 


Personal 
coupes 


—quiet, quick, and sporty 


By JIM DUNNE 
and JACK KEEBLER 
PHOTOS BY GREG SHARKO 


With eye-catching styling, Ford's 1983 
Thunderbird focuses renewed atten- 
tion on the personal coupe, one of 
today's hottest-selling body types. 
Thunderbird challenges the top-sell- 
ing Olds Cutlass Supreme and bold 
Buick Regal T Type for supremacy 
among upwardly mobile status buy- 
ers. (Chrysler's rear-drive personal 
coupes—Dodge Mirada and Chrysler 
Cordoba— will be discontinued at the 
end of the 1983 model run, so these 


rS 


classy competitors are (cl 


from above): Oldsmobile Cutlass Su- - er 
preme, Buick-Regal T Type, and Ford T 
Thunderbird. D 


cars were not included in this group.) 

It certainly looks different, but just 
how good is the latest T-bird? The new 
car is as quiet inside as any Thunder- 
bird of the past. In addition, it han- 
dles better and is equally quick. But 
there are drawbacks; we'll discuss 
them later. 

Buick Regal T Type has the much- 
improved 231-cu.-in. turbocharged V6, 
which is Buick's own design. In the 
four years that Buick has built the 
turbo, refinements have been made 
without fanfare, but the end result is 
impressive: Cars with the relatively 
small engine will accelerate faster 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, 0. 


Supreme 


Acceleration 
Braking 
Handling 
Maneuverability 
Quietness 
Roominess 
Vision 
Entry/exit ease 
EPA economy 
Ride comfort* 


*Authors' opinion 
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5 
2 
3 
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5 
3 
4 
3 
2 
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than comparable cars with V8 en- 
gines. In our zero-to-60-mph runs, the 
T Type averaged more than a second 
faster than the V8-powered Thunder- 
bird. Compared with the Monte Carlo 
V6 turbo PS tested 3%; years аро [PS, 
Jan. '80], the current T Type is a full 
two seconds faster. Out of curiosity, we 
ran the T Type without the extra pas- 
senger who usually rides along dur- 

Continued 


MAXIMUM TRACTION. 
IN MINIMUM TIME. 


Subaru pioneered the only vehicles in 
America you can switch into 
four wheel drive without stopping. 

With our "On Demand Four 
Wheel Drive System,’ the instant you 
need extra safety and traction, you 
simply flick the lever. 

And immediately you go from 
full time Front Wheel Drive to Four 
Wheel Drive. (For tougher going, cer- 
tain models offer a dual range gear 
box). Subaru gives you the advan- 
tages of both Front Wheel Drive and 
4WD in one road-hugging vehicle. 


HOW WE DELIVER MAXIMUM VALUE. 
EVERY TIME. 


Great gas mileage. The average mile- 
age for our entire line of "On Demand 
4WD's" is [26] EPA est.mpg,35 est.hwy.* 

Low sticker price. We offer some 
of the lowest priced 4WD vehicles in 


America. In fact, our "On Demand 
4WD's* actually cost less than many 
cars without 4WD. 

Optimum options.** The Hill- 
Holder™ clutch, when properly en- 
gaged, prevents drifting back after 
stopping as you go up steep hills. 

Plus power windows. Power steering. 
Cruise control. And new digital dash. 

For all of the above reasons, and 
many more, Subaru delivers outstand- 
ing value. Not to mention 4 wheel 
independent suspension and power 
assist front disc brakes as standard 
equipment. 

Also standard are two features 
that come with 
every Subaru: 


*1983 EPA AVERAGE ESTIMATES FOR OUR 4WD HATCHBACK, 


STATION WAGON, AND BRAT. USE EST. MPG. FOR 


** AVAILABLE ON CERTAIN MODELS. 


durability and reliability. And you dont 
have to demand them. We do. 


SUBARU FINANCIAL SERVICES. 


Participating Subaru dealers can now 
offer a lending hand in many different 
ways. Very attractive finance rates. 
Insurance. Extended service programs. 
They dont just take good care of 

you, they take complete care of you. 


SUBARU. 
INEXPENSIVE, AND BUILT 
TO STAY THAT WAY. 


SUSARÜ OF AMERICA. INC. 1983 
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193 feet. But it managed a short hot-brake stop of 174 feet. 


ing our regular testing and found that 
zero-to-60 times dropped to the sub- 
10-second range. That's amazing when 
you balance the 3,260-pound weight of 
the car with the engine's 231-cu.-in. 
displacement. 

Against these two aggressive per- 
formers, the Cutlass Supreme, with a 
standard 231 V6, was badly outclassed. 
Its zero-to-60 times were in the 17- 
second range. But performance isn't 
everything, as evidenced by the fact 
that in the first three months of 1983 
more Cutlass coupes were sold than 
Thunderbird and Regal combined. At 
last count, Cutlass Supreme was in a 
dogfight with Ford Escort as the top- 
selling car in the U.S. 


Ford Thunderbird 


Let's put this aerodynamic trail- 
blazer in perspective: If you like taut 
handling, performance, and ride con- 
trol, along with a high-tech look, this 
is the best of its lineage. 

Handling and performance are as 
good as with any T-bird of the past. 
The ride has improved to the point 
that it rivals the better imports for 


Wrap-up door frames on Thunderbird 
eliminate outside rain gutters—but you 
must watch the corner when entering. 
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With cool brakes, Buick Regal T Type stopped in a rather long It grabbed a pretty short cold stop of 159 feet, but Ford Thun- 
derbird disappointed the PS test team with a 180-foot hot stop. 


control, smoothness, and the feeling 
of well-made tightness. 

As a point of emphasis, Ford offers 
an optional bucket seat that has more 
positions than a crafty diplomat on a 
Middle East assignment. For an extra 
$405, you get firmly padded six-way 
electrical positioning, adjustable thigh 
supports, an air-inflatable lumbar sup- 
port, and movable wings to hold you 
snugly from side to side. It's a tremen- 
dous improvement over the living- 
room-sofa cushions of the past. 

Fuel injection and a V8 engine 
guarantee smoothness like that of the 
cushy Birds of the past. Unfortunately 
for our test, the high-pressure fuel- 
injection system kept blowing our Pier- 
burg fuel flowmeter's lines off, and we 
were unable to get an accurate fuel- 
consumption readout. 

Ford has the lead in electronic en- 
gine controls, and that shows up in this 
even-running engine. The 302 delivers 
power along a predictable curve—no 
soft spots, no stumble from exhaust- 
gas recirculation, and no noticeable 
timing mistakes. 

Whether you like or dislike the ex- 
terior styling is a matter of taste, but 
there are some real benefits. Most of 
those contribute to better fuel econ- 
omy. The sloping hood and tiny grille 
opening cut down on frontal air re- 
sistance, and the elongated deck lid 
with upturned lip helps air separate 
from the rear of the car without drag. 
Nearly flush glass cuts down on air- 
catching pockets. 

Inside, T-bird feels smaller than the 
GM models. One reason: The instru- 
ment panel is set closer to front-seat 
passengers, and the severe tumble 
home (receding upward slope) of the 
upper part of the body cuts down on 


space around the driver's and passen- 
ger's faces. 

Vision is good for looking around 
from inside the car, but the sharp 
drop-away of the hood and rear-deck 
lid make pulling the car to the curb a 
different story. You must feel your way 
with the bumper when maneuvering 
into a tight spot. 


Buick Regal T Type 


Buick hasn't perfected its V6 turbo 
completely, but the progressive im- 
provements this V8-beater has made 
are impressive. Still, some drawbacks 
remain. 

The engine speeds up and slows dur- 
ing idle as if it had a mind of its own, 
which it has. А computer governs the 
spark, exhaust-gas recirculation, and 
boost pressure of the turbocharger. 

The Regal's loud exhaust—a sporty, 
hollow sound—can become tiresome, 
especially at highway cruising speeds. 
It raises the interior decibel readings 
to a comparatively high eight decibels 
more than the T-bird and Cutlass 
readings. 

In all-out acceleration, the turbo 
boost kicks in strongly, but it shuts 
down without warning when boost 
pressures become too high. The re- 
sult: a stumble in acceleration at un- 
predictable times. 

The four-speed automatic lockup 
transmission that’s coupled to the 
turbo engine does more shifting dur- 
ing ordinary cruising than we care for. 

Finally, we used high-octane un- 
leaded gasoline to cut down on pre- 
ignition knock in the engine, so that 
means a few extra pennies per gallon 
for the owner who wants full power 
from the turbo. 

Continued 
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Now you're really free. First cordless phones cut the cord. Now you can have both of your hands 


It's here. Wait till you try this incred- 
ible hands free 700' cordless phone. 
Whether you use it as a conventional 
cordless phone or plug in the hands free 
headset, you'll have total phone freedom. 

Imagine washing dishes, working on 
your car or mowing the lawn while you 
talk on a cordless hands free phone. 

TOTAL FREEDOM 
At the office, you can have both hands 
free to write notes, look up files or solve 

Rubik's Cube. At home, you can walk the 
dog, sweep the patio or catch up on your 
gardening with both of your hands to- 
tally free. 

Just close your eyes and imagine the 
' exquisite freedom of using this Head- 
phone Phone. The experience is nothing 
short of thrilling. This is one cordless 
phone you'll use all the time. 

OH WHAT SOUND 

When you use the handset shown 
below, you'll have the typical good clean 
sound you'd expect from a high quality 
700' cordless phone. 

But, when you put on the feather- 
weight headphones your world will 
change. You'll hear the person you're 
talking to through the same type of head- 
phone you'd use to listen to your stereo. 

The sound quality is awesome. And 
you speak into a condenser mike moun- 
ted on an adjustable boom. The boom 
adjusts both up and down and in and out 
| for total comfort. 
| The headphones are adjustable as 


| well. And, only one of the headphones is 
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used, so you'll still be in contact with the 
world around you. 

You'll hear and be heard with such 
clarity it will send shivers up and down 
your spine. 

NO INSTALLATION 

Just plug the base station (not pic- 
tured) into any standard modular phone 
jack and plug in its AC cord. Whenever 
you put the handset into the base, it will 
automatically recharge, and the base's 
automatic line security takes over. 


To use the headset, just flip back the 
top door panel (pictured) and plug in the 
two plugs. You can raise the antenna for 
long range, or leave it hidden if you don't 
need the 700' range. 

There's a snap-on heavy duty belt or 
waist band clip so you can carry the 
handset around at your waist. 

COMFORT PLUS 

You can wear the headphones for 
hours. They weigh just a few ounces and 
you won't even know they're on. Imagine 
answering and making calls from wher- 
ever you are. 

Imagine the incredible freedom of 


free while you roam about or work with this conventional cordless and Headphone Phone. 


having both hands free to do whatever 
you want while you talk on the phone. 
No matter what you're doing, or where 
you are, you can talk on the phone. 

Now, jobs that were drudgery, like 
doing the dishes or sweeping the patio, 
can be done while you either conduct 
business or catch up with your friends 
with this all new cordless Headphone 
Phone. 

And, the best part is, that the sound is 
so good that your friends won't even 
know you're not sitting in your favorite 
easy chair, talking to them on a conven- 
tional phone. 

The Headphone Phone is made by 
U.S. Tron, a company in the forefront of 
new telephone technology. 

They back it with a standard limited 
warranty. But, the warranty is just about 
theonly standard thing about this phone 
from the future. 

TRY TOTAL PHONE FREEDOM 

RISK FREE 

Use the handset. Then plug in the 
headphones. Prepare for a shock. The 
sound, the luxury and the convenience 
are incredible. You'll be thrilled. 

If you aren't 10096 satisfied for any 
reason, simply return the Headphone 
Phone in its original box within 30 days 
to DAK for a courteous refund. 

To order your U.S. Tron Amazing Head- 
phone Phone risk free with your credit 
card, call toll free or send your check for 
DAK's introductory price of just$99 plus 
$4 for postage and handling. Order No. 
9705. CA res add 656 sales tax. 

Now your hands can be as free as you 
are with U.S. Tron's incredible new cord- 
less Headphone Phone. 
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| 
=! TOLL-FREE 1-800-423-2636 
If busy, after hours, on weekends or in CA 


CALL TOLL-FREE. . . 1-800-228-1234 
10845 Vanowen St., N. Hollywood CA 91605 
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Buick's T Type dress-up and han- 
dling package in the Regal produces N " 
a solid-handling car that matches—or | Test results, dimensions, and specs 
beats—T-bird, depending on personal 
taste. The Regal T's stiffer shocks, 
huskier springs, and bigger tires pro- 
vide a ride that's much less smooth 


Continued TEST RESULTS. 
Acceleration (sec.) 


1-60 т 5 
Brake test (cool) 60—0 mph 
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PS FUEL-MILEAGE TESTS 
(steady-state mpg) 
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Overall length 
)verall height .... 
Overall width ... 
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Ground clearance .. 
Front head room 
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RUSSELL VON SAUERS 


PS serviceability ratings 


How easy is it to service these cars? To 
give you an approximation of how dif- 
ficult it is for a typical person to per- 
form various service operations, we 
examine each test vehicle. The num- 
bers mean: 1, very difficult; 2, difficult; 
3, average degree of difficulty; 4, easy; 
5, very easy. 


ув 

302/5.0 

BAT 

bur El. 
Net hp @ п 130 @ 3,200 180 @ 4,000 
Net torque (ft. B 240 @ 2,000 280 @ 2,400 
Transmission 5 4-speed automatic — 4-speed autom, 
Axle ratio... 3.08.1 3421 
jeneral 


Goodyear 1 Uniroyal 
Eagle HR radial Dual Steel 300C Stee-belted radial 


jal 

Tire size s в 205/70R14 P205/70R14 Р195/75814 

Steering " M" и Variable, rack and Роме recirculating Power, recirculating 
pinion bell 

Overall steering ratio ............... 20.02:1 ДУ у 1 17.5:1 

Turns, lock to lock 3.05 3.64 

Turn diameter (ft.) 38.62 383 38.21 

Front suspension .. - Hybrid MacPherson independent single — Independent single 
strut with coil lower arm, coil lower arm, coil 
springs, independent springs springs 
lower arm 

Checking fluid levels Rear suspension .... ái 2 Four-bar-link with  Four-link with coil ^ Fourlink with coil 

Battery coil springs, rigid springs springs 

Master cylinder axle 

Windshield washer 

Engine oil 

Coolant 


Front stabilizer-bar 
diameter (in.) ...... es жк DAR 0.98 0.98 
Rear stabilizer-bar 
diameter (in.) 0.82 0.75 0.63 
Brakes ..... Power, discldrum Power, disc/drum Power, disc/drum 
Brake swept area (sq. in.) 275.6 312.7 3127 


Checking the engine 
Spark plugs 
Distributor 

Oil filter. 

Ой fill 


Liftover height (in.) 
Curb weight (bs 


$9,197 $10,780, $9,589 
$13,253! $14,638? $12,119? 
Major options. 


(over $100)....... EE Tilt steering wheel $105, rear defogger $135, performance tires 
$152, speed control $170, automatic transmission $176, 
articulated seats $183, 6-way power seat $222, exterior accent 
group $249, AM-FM stereo $252, VB engine $288, А/С $737, 
interior luxury group $1,700. "Rear defogger $117, theft deterrent 
$130, cruise control $139, power windows $147, trim $159, 
power seat $172, decor package $299, cassette stereo $455, 
AIC $717. Tinted windows $105, tilt steering wheel $105, 
automatic door locks $120, rear defogger $135, cruise control 
$170, wire wheel covers $189, AM-FM stereo $298, А/С $725. 


Rear directio 
Rear running 


Spare-tire accessibility 
Changing belts 
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All-metal 
ratcheting 
mechanism 
High torque 
handle design 


Convenient 
thumb switch 


~ Adjustable 
adapter for 
| bits, sockets 
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EASCO CLICKS WITH 
A NEW, BETTER 
RATCHET TOOL. 


Unique features like adjustable 
adapter for quicker change of bits 
and sockets, strong all-metal ratchet 
mechanism, new handle design for 
greater driving power, all make 
Easco' Wrist Ratchet superior. Now 
at your Easco dealer. 


Easo 


at 


In our low-speed maneuverability test, 
Olds Cutlass Supreme zigged and zagged 
at 27.3 mph to notch a four rating. 


than the standard Regal's. However, 
the reduction in body roll made some 


| passengers prefer it to the standard 


setup. 


Oldsmobile Cutlass Supreme 

It doesn't take much time behind the 
wheel to find out why the Cutlass Su- 
preme is one of the top-selling cars in 
the US. today. It's quiet, smooth-rid- 


| ing, and fairly economical to operate; 


and its basic comfort and convenience 
systems are first-class. The V6 purrs 
along—you can barely hear it. Hooked 
to the standard three-speed automatic, 


| it easily handles up to 90 percent of 
your driving demands. And you get 


none of the annoying up- and down- 
shifting of the Regal turbo. 

Like the Regal and its cousins, 
Grand Prix and Monte Carlo, Cutlass 
has generous rear-seat passenger 
space. Also, its squared-off formal roof 
line enhances back-seat travel by pro- 
viding lots of head room. 

The Cutlass is an excellent car for 


| riding on long freeways, where flat 


surfaces make the suspension feel su- 
perb; but on twisting two-laners, the 
Soft ride becomes mushy as the car's 


Performance comparison with selected 1980 models | 


suspension tends to heave and roll. 

Cutlass and Regal gave us a good 
opportunity to compare two different 
GM heater-A/C systems. Regal had 
the electronic touch-control type that 
works with a thermostat. Cutlass was 
equipped with the manual A/C-and- 
heater system with slide selectors, Of 
the two, the manual was much more 
responsive. The systems cost about the 
same—a whopping $725—but both 
are among the best to be had in any 
car. In most respects they are years 
ahead of the units offered in most 
imports. 


Our picks 

It’s a tough choice between the best 
Thunderbird ever and two highly re- 
fined but contrasting GM personal 
coupes. Thunderbird gets my nod for 
its controlled ride, balanced V8 power, 
above-average handling, and surpris- 
ingly quiet interior. But I'm still not 
crazy about the droopy styling and 
tight interior.—J. D. 

Give me a T-bird. The EFI 302 V8 
and a smooth-shifting automatic make 
the car a delight to drive. The styling? 
I think I like it.—J. J. K. us 


Mpg (city Accelera- Brakes ^ Handling Maneuver- Noise @ 60 
driving) боп 0-60 60-0 mph (mph) ability — mph (ВА) 
mphísec) (hot)(ft.) (mph | 
Chevrolet Monte Carlo Turbo V6 18 127 128 60 286 65 | 
Chrysler Cordoba In-line 6 7 165 150 582 272 68 
Ford Thunderbird V8 17 ng 347 624 291 69 
Pontiac Grand Prix V6 20 15.7 162 58.2 26.4 67 
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European Fiasco 
PRICE SLASHED 


Suggested Retail $129---July 1982 Dealer Cost $75.40 | 
NOW JUST $39 | 


It's sad. If you thought the last recession was bad in the United States, | 


you should have been in Europe. 


Cybernet in Japan made 16,000 of these super high quality personal 
stereo cassette players complete with FM tuner packs for the European 
Market. The instruction manual is printed in 7 languages, and luckily, 


one of them is English. 


Unfortunately, things got so bad in Europe, that Cybernet figured the 
only way to sell them would be to send them to the U.S. But, there were 


two problems. 


First, Cybernet USA already had all the personal stereos they needed, 
and they didn't want these or know what to do with them. 

Second, all the time these were sitting, first in Europe and then in the | 
U.S., the price of personal stereos kept dropping. 

Cybernet made these to sell for $129 with a dealer cost of $75. But, | 
they really never got around to selling them here in the U.S. 

DAK has been trying to buy them since January. But Japan Cybernet 
wouldn't let U.S. Cybernet budge on price. Finally, in April, the dam 


broke and frankly we've stolen them. 


So, you'll get a fabulous personal cassette stereo, made in Japan, not 
Hong Kong, complete with an FM stereo tuner pack. And, you won't pay 
the suggested retail price of $129, or even the $75 dealer cost. 

The Cybernet PS103, complete with all its accessories, is now just 
$39 only from DAK (we have all 16,000). And of course, it's backed by a 
limited warranty from Cybernet USA (of KLH-Kyocera fame), right here 


in the U.S. 


Now thanks to a terrible recession in Europe, you can get a fabulous sounding Cybernet 
Personal Cassette Stereo with its FM tuner pack for just $39. And, there's no catch. 


It's a fact. The price of both cassette 
and FM personal stereos has plunged. 
The market has become so competitive 
that the makers have done everything 
they can to lower their prices. 

Gone are the days where they could 
make $199 personal stereos in quantity. 
But, there are good reasons why the 
prices have come down. 

Many makers now use plastic tape 
transports to save money. Plus, you'll 
find only one headphone jack, and you 
certainly won't find a mute switch on 
most portables. 

You won't find linear volume controls, 
or a really heavy protective case. Plus, 
there's a lot you can't see that's missing 
too. Competition has caused cutbacks. 

WELL, LOOK NO FURTHER 

Cybernet built the PS103 when they 
thought they could get $129 for it. They 
didn't cheapen itto compete. So, it's still 
loaded with all the features, sound qual- 
ity and output power. 

The sound quality is incredible and 
there's lots of power to run two head- 
phones (one pair included). After all, 
sound this good should be shared. 

One look at the heavy case, and a few 
minutes with the headphones is all it will 
take to convince you that Cybernet cut 
no corners on this high quality stereo. 

FM STEREO TOO 

Wait till you hear the quality of the 
sound from the slip-in FM tuner pack. It 
picks up stations that even some home 
tuners won't get. It's got a mono/stereo 
switch and it uses the headphone cable 
as an antenna for great reception. 

It direct connects to the recorder via 5 
retracting pins, so it works off the deck's 
power and feeds the FM signal directly 
into the deck's amplifier for powerful 
clean dramatically dynamic sound. 

Plus, the déck is intelligent enough to 


know when you are ening to a cas- 

sette or the tuner pack. It will automa- 

tically switch to the correct mode. 
ENGINEERED FOR STRESS 

Mostfine stereo equipment is designed 
to be lovingly placed on a shelf and 
never moved. Obviously, this isn'ta prac- 
tical way to listen wh 'ou're walking 
your dog, jogging or skiing. 

The Cybernet PS103 incorporates a 
special shock mounted drive system to 
keep your music smooth and stable even 
when you aren't. 

BUT, IT'S THE SOUND 
You won't be ‘roughing it when you 
leave home. You can play all your cas- 
settes since there is a Metal/Chrome or 
standard equalization switch. 

The sound is nothing short of awesome. 
This personal stereo can easily beat the 
sound quality of a several thousand dol- 
lar home stereo. 

The combination of superb elec- 
tronics, and meticulous craftmanship 
will be evidentto you from the feel of the 
controls and the reproduction of sound. 

The deck weighs only 14 ounces, and 
comes with full protective leatherette 
case, cassette/tuner case, super 172 oz 
stereophones and a shoulder strap. 


TE 


It operates on 3 standard AA bat- 
teries, (not included). You'll be amazed 


чы! 


atthe kaleidoscope of sound you'll hear 
when you put on the headphones. 
MULTINATIONAL WARRANTY 

Cybernet is an extremely large Japan- 
ese Company with a very large presence 
here in the U.S. They are part of the 
Kyocera group which also includes KLH. 

So, you know their quality is top notch. 
Cybernet backs the PS103 with a limited 
90 day parts and labor warranty. 

TRY THE PS103 EUROPEAN FIASCO 
RISK FREE 

Times may be rotten in Europe. But 

you'll come out a winner with clean clear 

dramatic music at a price even we at 

DAK find hard to believe. 

We're selling them so cheap because 
we paid cold hard cash, and we need to 
sell them fast to get our money back. 

If you aren't 10096 satisfied, simply 
return the PS103 in its original box with- 
in 30 days for a courteous refund. 

To order your Cybernet Personal Cas- 
sette and FM stereo risk free with your 
credit card, call toll free or send your 
check, not for the $129 suggested retail 
price. Don't even send the July 1982 
dealer cost of $75.40. Send the incre- 
dible price of just $39, plus add $3.50 for 
postage and handling. Order Number 
9687. CA res add 6% sales tax. 

Be prepared for a shock. You'll get 
music quality that you'd be pleased with 
if you paid $100 for this incredible per- 
sonal stereo. The sound quality is as 
high as our price is low. Wow. 


PR RAK oron 


TOLL-FREE 1-800-423-2636 


If busy, after hours, on wi nds or in CA 
CALL TOLL-FREE. . . 1-800-228-1234 
10845 Vanowen St., N. Hollywood CA 91605 


Invisible 
insulation 


you put on your windows 


A new film can reduce 
heat loss through glass 
by at least a third 


By V. ELAINE SMAY 


CHANDLER, ARIZ. 
A faint whoosh of air retreated out the 
door as I went in, for this was a clean 
room, pressurized to minimize infiltra- 
tion. At the far side stood a massive 
machine, bellowing loudly as its roll- 
ers spun in synchrony. It looked like a 
printing press, but it wasn’t putting 
ink on paper. Instead, it was laminat- 
ing layers of thin-film plastics. At the 
end of the line, rolling up at a rate of 
about 130 feet per minute, was the 
final product: a Dagwood sandwich 
whose center is a polyester film with a 
thin metal coating on one side. On top 
of the metal is a polypropylene film, 
which protects it and prevents oxida- 
tion. On the other side of the polyes- 
ter is a water-activated adhesive, and 
finally, a peel-off plastic backing. But 
for all its complexity, the slinky lami- 
nate looked like ordinary plastic film. 

If you apply this film to your win- 
dows, however, you will that find it is 
not ordinary. Though you can barely 
see it, this plastic film will reduce heat 
loss through the glass by at least a 
third. That means it can make single 
glass perform almost as well as dou- 
ble glazing. And it can make a stan- 
dard double-glazed window approach 
the performance of a premium triple- 
glazed unit. “All without the expense 
or inconvenience of putting in new 
windows,” says Calvin Hill. 

Hill is vice-president for marketing 
and sales at Gila River Products, where 
Isaw this new film being made [“What’s 
New in HI,” PS, July]. The company 

Continued 
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High-tech plastic film is cut to size andap- water solution, which activates adhesive. 
plied to your windows with а soap-and- For instructions, see separate story. 


SOFT РАСК 100's FILTER, MENTHOL: 2 mg. "tar", 0.2 mg. nicotine MESES E Tn c 
av. per cigarette by FTC method. 
That Cigarette Smoking Is Dangerous to Your Health. Competitive tar levels reflect either the Dec. ‘81 FTC Report or FTC method. 
NOW. THE LOWEST OF ALL BRANDS. 


8 mg img 
TRUE 100; 


BENSON & HEDGI N Carlton 1005 [ ы л, os 
MENTHOL 


9 mg 


MENTHOL 100's MENTHOL 


6 mg i | 5mg 5mg 


Now for the good news. 


Lowest Tar 100s 
Mentho 


CONFIRMED BY THE LATEST U.S.GOVT. REPORT ON TAR) 


CHAPTER 1: 


“PASSIVE” 
TECHNOLOGY 


The first radar detectors were of a very simple technology 
Called "passive" These units had a very limited range, 
and weren't very selective about what signals they 
would detect, so they were only marginal even when 
police radar was unsophisticated. And after the advent 
of low power, instant-on, and pulsed radar, and the 
proliferation of the higher frequency K band, passive 
detectors became virtually useless. 


SUPERHETERODYNE 
TECHNOLOGY 


In the late seventies, detector technology was advanced 
by a more sophisticated type of circuitry called super- 
heterodyne (ESCORT was the first high performance 
‘Superheterodyne radar detector). This "active" technology 
carries a much higher cost, but has many advantages. 


Properly designed, it can amplify an incoming signal 
‘several hundred times (increasing the range of a detector 
significantly), as well as be very selective about which 
incoming signals are detected (by ignoring signals 
outside the police bands). Superheterodyne detectors 
were a remarkable advance over passive technology. 


ST/O/P DIGITAL PROCESSOR 
TECHNOLOGY 


But today superheterodyne alone is not enough. A new 
type of imported radar detector flooding the highways 
transmits in the same bands as police radar, and sets 
off any other radar detector in the vicinity. Until now. 


ESCORT's new ST/O/P circuitry does much more 
than superheterodyne can by itself. ST/O/P digitally 
analyzes signals and can eliminate those from "pol- 
luting detectors" — even though the “polluting” signals 
are in the police bands! Let's look at each type of 
Signal and show how ST/O/P works. 


Figure 1 shows an X band police radar signal (dis- 
played on a digital spectrum analyzer). The entire 
band allowed for X band police radar (10.500 to 10.550 


SHIT 


|| 
Sault. | 


Figure 2 shows the X band signal that emits from a 
“polluting detector.” ST/O/P digitally analyzes pattems 
in the frequency/amplitude/time characteristics of all 
signals and recognizes pattems exclusive to each, 
whether from a “polluting detector” or police radar. 
Other radar detectors without ESCORT's pattern 
recognition technology simply can't tell the difference. 


With ST/0/P, ESCORT is redefining radar detection. 
Again. 


ڪڪ 
ESCORT WINS AGAIN!‏ 


SST 
ESCORT WINS 


SST 
ESCORT WINS 
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ESCORT WINS 
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ESCORT WINS 


Se 
ESCORT WINS 


MAY 1983 CAR and DRIVER TEST 


"The Escort looks so comfortable, contented, ani 
familiar at the top of the heap that it's hard to se 
that something new and special has been added. 
live with а new Escort for a while and you'll realizi 
it has advanced new circuitry that should go down aj 
à genuine breakthrough." 


NOV 1982 CAR and DRIVER TEST 
"The Escort, a perennial favorite of these black-bo| 
comparisons, is still the best radar detector mone 
can buy. The Escort is a quality piece of hardware." 


DEC 1981 BMWCCA ROUNDEL TEST 


"The Escort is a highly sophisticated and sensiti 
detector that has been steadily improved over t 
years...In terms of what all it does, nothing els 
comes close. 


SEPT 1980 CAR and DRIVER TEST 
"Ranked according to performance, the Escort is fira 
choice... The Escort boasts the most careful and clevq 
planning, the most pleasing packaging, and the mog 
Solid construction of the lot.” 


MAY 1980 BMWCCA ROUNDEL TEST 

This unit... consistantly outperformed the other proi 
ucts and is the standard to which the others are con 
pared. If you want the best, this is it. There is nothi 
else like it’ 


FEB 1979 CAR and DRIVER TEST 

‘Only one model, the Escort, truly stood out from ti 
rest...once you try the Escort, all the rest seem 
bit primitive. In no test did any of the other detectol 
even come close.” 


Talkback 5 m4 


Tunc in 
America's New Weekly Satellite Саа Comedy Talk Show, 

Mr. Galvin isa master... bis show is so unusual that people] 
actually set aside time to tisten...“ (The Wall Street Journal) 
Sunday evenings on public radio stations. Check local listings | 


ESCORT: 


“А GENUINE BREAKTHROUGH" 


k you keep up with magazine tests, you know that 
ESCORT does more than just outperform other radar 
detectors. In its most recent evaluation, Car and Driver 
concluded: “The Escort radar detector is clearly the 
leader in the field in value, customer service, and 
performance...’ But performance, as measured by 
warning distance, is not the new breakthrough. After 
all, ESCORT has been beating all comers since its 
introduction in 1978. 


Now There's More To It 

While long detection range is obviously essential it 
does nothing to solve a problem that has cropped up in 
the last year. In fact, increasing range by itself just 
makes the problem worse. If you already have a good 
‘superheterodyne unit, you know what we mean. A new 
generation of imported detector transmits radar signals, 
and can set off your unit as far as a mile away. The 
longer the range of your unit, the farther away you find 
them. As Car and Driver pointed out last November: 
“Since there are far more detectors on the road than 
police radar units, interference... could become a 
genuine nuisance.” 


Low Level Contamination 

At first it was just an irritation. At least ESCORT 
owners had a way of distinguishing the polluters from 
the real thing, Our unique audio warning differentiates 
between the two police radar bands: it “beeps” for X 
band and "braps" for K band. The polluters’ trashy 
signals triggered both warnings at once, and made а 
new sound different than the sounds for police radar. 
(The rest of the industry didn't even know there was 
à new problem. Their detectors were making the same 
Sounds as always, just more often.) 


Radar Epidemic 
As more and more of the “polluting detectors" hit the 
Streets, the problem became more serious. If one of 
the “polluters” is approaching in an oncoming lane, 
the alarm from your detector is brief. But if it's traveling 
the same direction as you, your alarm can go on for 
miles. And the offending detector doesn't have to be in 
the car right next to yours. It can be ahead or behind, 
and up to a mile away. A very serious problem indeed. 


FOR ESCORT OWNERS ONLY: 
The new ST/O/P technology incorporated in all new ESCORTS is 
adaptable to all ESCORTS from serial number 200,000 to 399.999. 
The "ST/O/P Retrofit” costs $75, and includes adding the ST/0/P 
digital circuitry with memory and totally retuning and realigning 
the unit. The ESCORT's one year limited warranty will also be 
extended to a date one year after the conversion, and of course 
the shipping costs to return the unit to you are included. 


Pollution Clean-Up 
The problem required an entirely new approach. Examining 
the interference from these imports, our engineers dis- 
covered a subtle difference between their signals and 
those of police radar, even though they were on the 
same frequency. The solution, then, was to design new 
circuitry that would reject the pollution while — and this 
was the hard part—maintaining ESCORT's industry- 
leading response to pulsed and instant-on radar. We 
named it ST/0/P" (STatistical Operations Processor), 
and it consists of a CMOS digital processor with built- 
in memory. ST/O/P is not simple, and it's not cheap. 
But itis, in our opinion, the most important breakthrough 
in radar detection since Superheterodyne. Car and Driver 
would seem to agree: "Now, all the world's Radio 
Shack detectors can hum right by your car in full 
microwave broadcast mode 
and your Escort will sit on 
your dash as politely and 
silently as a canary-fed cat.” 


THE RADAR 
DEFENSE 
KIT 


Peace of Mind 
With ST/O/P, we've put the complications necessary 
to cope with today's radar problems inside — where they 
work automatically. Just install ESCORT, plug it into 
your cigar lighter, and turn it on. ESCORT does the 
Test. If you encounter a signal from a “polluting detector.” 
ESCORT keeps quiet while maintaining its lookout for 
police radar. If the signal is the real thing, ESCORT 
immediately alerts you both audibly and visually. And, 
unlike other detectors that keep you guessing about 
the radar's location, ESCORT's signal-strength meter 
moves upscale as you approach and its variable-rate 
beeper/brapper pulses faster. You get the full story. 


To insure efficient and prompt service. we will use a special 
reservation system for scheduling the “ST/0/P Retrofit” service. 
DO NOT SEND YOUR ESCORT. but please send a card or letter (no 
phone calls, please) with your name, address, and serial number 
to the following special processing address: 

ST/O/P Reservations, P.O. Box 228, Mason, Ohio 45040. 
We will then send you a special shipping label and details on how 
‘and when you can send us your ESCORT. 


—CAR and DRIVER 


It's Simple 

If you want the best, there's no reason to look anywhere 
else. But don't take our word for it. Try ESCORT at no 
risk. Open the box, install ESCORT on your dash or 
visor, and take 30 days to test it. If you're not absolutely 
satisfied, we'll refund your purchase and pay for the 
postage costs to return it. You can't lose. ESCORT is 
sold factory direct, so knowledgeable support and pro- 
fessional service are only a phone call or parcel 
delivery away. And we back ESCORT with a full one 
year limited warranty. Order today and let ESCORT 
change radar for you forever. 


Do It Today 
I's easy to order an ESCORT, by mail or by phone. 


By Phone: Call us toll free. A member of our 
sales staff will be glad to answer any ques- 
tions and take your order. (Please have your 
Visa or MasterCard at hand when you call). 

CALL TOLL FREE. . . . 800-543-1608 


By Mail: We'll need to know your name and 
Street address, daytime phone number, and 
how many ESCORTS you want. Please enclose 
а check, money order, or the card number and 
expiration date from your Visa or MasterCard. 


ESCORT (Includes Everything)...$245.00 
Ohio residents add $13.48 sales tax. 


Speedy Delivery 
If you order with a bank check, money order, 
credit card, or wire transfer, your order is pro- 
cessed for shipment immediately. Personal or 
company checks require an additional 18 days. 


ESCORT 


RADAR WARNING RECEIVER 
eee eee 


Cincinnati Microwave 
Department 816 

One Microwave Plaza 
Cincinnati, Ohio 45242-9502 


Here's all the money 
you need to put down 
on a new Miles home: 


5000 


И NO DOWN PAYMENT 


Mail to: Miles Homes, 4700 Nathan 
Lane, P.O. Box 9495, Minneapolis, 


No money down. below market financing, low MN 55440 
monthly payments. Its not too good to be true— 
just too good to be passed up. We provide step- , ( ) 
-step instructions and precut materials Join PHONE NUMBER 
20,000 happy homeowners who have gotten into 
the housing market the Miles do-it-yourself way. 
Please send me (check one or both): NAME 
H Free color brochure 
Miles catalog (Please enclose a 5300 check ADDRESS 
ог money order ) 
em COUNTY 
STATE p RN - 
You're Miles ahead 
with no down payment 
(гї mm 
The Charleston MPS1-0883 


The Most Affordable 
Helicopter in the World! 


Ped боега 


The Dream of owning your own personal whirlybird 
with the speed and style of a corporate helicopter (but 
not the expense) is here!! The Exec is a 20-year evolu- 
tion in design. Everything RotorWay ever dreamed of 
producing in a light helicopter can be yours for much 
less than you would expect. T First Step—Order 
‘our beautifully illustrated information package; exciting 
full color brochure to evaluate either the famous 
Scorpion or the all new RotorWay Exec (pictured) 
Step-by-step description of the RotorWay program. 
three-view drawings, a colorful 24" x 36" poster size 
view of all major components, autorotational informa- 
tion. pricing details and a special offer 


SE ип иш иш иш ип ип иш eee 
Credit Card Call — Toll Free NOW!!! 
Us 


(800) 824-7888 
(800) 884-7919, Op. 4169. 
800) 852-7777 


Alaska and Hawaii 
California 

Charge to Mastercard, VISA. 
American Express # 
Expiration Date: 

Signature: 

О Exec and Scorpion Information $15.00 

$35.00 foreign) 

O Exec ONLY $12.00 ($25.00 foreign) 

O Scorpion ONLY $12.00 ($25.00 foreign) 
Name 
Address: 
City: 
ROTORWAY AIRCRAFT, INC. 

14805 South I-10, Tempe, AZ 85284 3PSB 


State Zip: 


pummmmmmmmm 


32 | POPULAR SCIENCE 


EASY-TO-ASSEMBLE KIT 


$ 
ому 


FOB. Broomall 


For 3'6" diam. Other diams. from 4' to 7' о! 
„adjust to 


comparable savings. All diams. 
floor-to-floor hts. of 8'172" to 9'6" 


Now! 
Showroom & 
Warehouse 
locations in: 
Pomona, CA 
(714) 598-5766 
Sarasota, FL 
(813) 923-1479 
Houston, TX 
(713) 789-0648 


The iron Shop 1977, В2 


People who've looked everywhere tell us there. 
isn't another spiral stair around that touches 
our combination of price and quality of mate- 
rials and pardus We believe it! 

CALL OR WRITE FOR FREE BROCHURE: 


| Nome 


| Seer 


MANUFACTURERS. 


Invisible insulation 


has been making window films in this 
Phoenix suburb for most of its 10-year 
history; a half-dozen other companies 
make them, too [PS, May '74, May "77, 
June '78]. But these older films are 
solar-control films; they reduce solar 
gain and cut air-conditioning costs. You 
see them on commercial buildings and 
on some homes, primarily in the South. 
Other window films, called winter 
films, not only reduce solar gain but 
also reduce heat loss by reflecting in- 
frared radiation. From the inside, 
though, they darken windows. From 
the outside (and from inside at night), 
they give windows a mirrored look. 

The new film—called Advanced 
Energy Technology, or AET film—is 
different. In fact, it bears more resem- 
blance to Heat Mirror film than it does 
to solar-control films. Heat Mirror is 
the film that was developed at the Mas- 
sachusetts Institute of Technology [PS, 
June '78] and finally brought to mar- 
ket by the Southwall Corp. [PS, April 
'82]. Like Heat Mirror, АЕТ film's me- 
tallic coating is wavelength-selective: 
It reacts differently to different wave- 
lengths of electromagnetic radiation. 
Specifically, it transmits 72 percent of 
the visible light, so it looks nearly 
clear. But it reflects 72 percent of the 
long-wave infrared energy emitted by 
room-temperature objects, so it reduces 
heat flow through the glass. (Those 
specs are for the clear version of the 
film; there is also a bronze-tinted ver- 
sion.) Heat Mirror does the same thing 
—even more effectively—but its metal- 
lic coating is unprotected, so the film 
can be used only as the center pane in 
a triple-glazed window. AET film can 
be applied to existing windows. 

If what АЕТ film does piques the 
imagination, how it does it could bog- 
gle the mind. The secret is in that me- 
tallic coating, which, though only a few 
hundred atoms thick, is not one layer 
but three. Dr. Stephen Meyer, a young 
physicist who has been working on 
selective-metallic coatings since 1980, 
explains it this way: “А metal reflects 
light because it has free electrons— 
unattached to an atom and thus capable 
of moving around. When a propagat- 
ing wave of electromagnetic radiation 
(infrared, for example) goes from air, 
which does not have free electrons, to 
a metal, which does, the electric field 
of the wave accelerates the free elec- 
trons in the metal. But they're always 
90 degrees out of phase with the wave 
itself.” That's what causes the reflec- 
tion we see off a metal. 

"Reflectivity is a function of the 
wave's frequency," Meyer continues, 
"because the free electrons have a max- 
imum velocity at which they can move 
(it's different in different metals). As 

Continued 


You already own the System T 
All you need is our Screen. 


At first people laughed when Beamscope said they 
would outsell all large screen viewing systems com- 
bined. They said it was a gimmick and could never be 
done. Well they're not laughing anymore. Due to an 

has 


A dramatically enlarged video image of unequaled 
clarity and intensity - The perfect lens. 


fordability Gap 

With the trend toward complete “home-entertainment 
centers", more people than ever are longing for a big- 
screen system. Now you can forget those ou 
high prices they're for cumbersome projection 
units. At $2,000 to $4,000 per unit most people simply 
can't afford a conventional system. Beamscope II of- 
fers a low-cost alternative that everyone can afford. 


Nov ай усш атой рар etenle oe Брак aa 
better than you've ever seen them before. Every detail 
sharp and clear. The action easier to follow than it 
would be from the best seat in the house. Beamscope II 
gives the feeling of being on the 50 yard line, at 
ringside, at midcourt, in the drivers seat . . . it's better 
than being there. Once you've watched these sporting 
events or your favorite TV show or movie with Beam- 
‘scope П you won't ever want to watch them without it. 


Video Gamers Acclaim Beamscope II 

Beamscope П is THE perfect video game accessory 
which can more than double the size of your “field of 
play” while creating an arcade game atmosphere at 
home. You may even find that your scores increase 
dramatically, The December, 1982 Electronic Game 
Magazine Test Lab Report states: 

“In essence, Beamscopes are incredibly good news 

for people who desire a larger picture but don't 

want to make a large investment. Any gamer will 

find nothing but joy with Beamscope II." 


ATARI AsteroidsTM display used by permission 
of ATARI, INC. Copyright 1981 


iem 
TV (82 sq. in.) and increase the size to a 25” picture 
(328 sq. in). ‘That is a 400% increase in overall screen 
increase could vary 


Finder's Forum has found that Beamscope II is а 
viewing system. As with all projection 
type TV systema, Beamecope also directional in 
Beamscope II is a high quality fresnel lens 
designed for a limited audience. Generally, not more 
than two or three people can enjoy Beamecope II at 
one time. 
‘The Quality of the picture on Beamscope II is better 
than any projection TV system on the market today or 
your money back!!! The big difference though is the 
price. $2,000.00 - $4,000.00 for their 40-50" systems com- 
pared to $200.00 for our 41” screen is some kind of dif- 
ference. Remember, you already own the system (your 
TV) all you need is our screen. 


Finder's Forum - Dept. PS0: 
Р.О. Box 3310, Holiday, FL. "33590 


NAME 


 ADORESS (not P.0. Box) 


cry STATE ze 


PHONE # ( ) 


‘SIGN HERE 


FINDER'S FORUM - Innovative Products By Mail 


Swivel Mount 

When we first reviewed Beamacope 11 we found the 
installation to be a bit clumsy on the portable models. 
However, this problem has been overcome with the 
‘Swivel Mount. 

The Swivel Mount makes the installation a snap. 
Now, no matter where you sit in your room, you can 
enjoy Beamscope II by swivelling both your TV and 
Beamscope II simultaneously. Even though you can 
still purchase Beamscope II without the Swivel Mount 
we highly recommend not doing so. 


We think so much of the Swivel Mount that we 
are making it available with the purchase of each 
TS-25 or TS-30 Model Beamscope П at over a 
50% savings . . Suggested Retail $21.96: 

price with Beamscope I1 $10.00. (TS-41 
standing model and does not require a Swivel 
Mount. This giant model retails for $219.00. Our 
special offer brings it to you for $179.00, a 
savings of $40.00) 


Guarantee 

Sounds too good to be true. Don't take our word for 
it, Put Beamscope II to the test - risk free. Select the 
Beamscope II of your choice and use it free for 15 
days. If not satisfied, return it in its original box for a 


courteous and prompt refund 
w to Orde 

MAIL NO RISK COUPON TODAY e e e e e eee eene 8 
гата Н 
моде, escent) wer race | wm | oue | TIAL | ¢ 
T Н 
! H 
ъз т ү эз m : 
CET m : 
| : 
wx» ee «e 435 : 
7995 m : 
1 : 
17995 695 : 
Fonda Residents Ade 5% Sales Tax : 
Exp бае . 


QR Call Tol Free 100.528.0050, Ext. 1451 and 
order your Beamscope П 

Arizona, Alaska and delen вай order by mail. 
Have your Visa or MasterCard handy. 


Phones are manned seven days a week, 
24 hours a day. 


Add 2 - 3 weeks extra for delivery if paid by check. 


Carry our line of handsome steel-frame 


homes and you'll be offering exactly what buyers are 
looking for in today's housing market: 

* Prices much lower than conventional construction 

* Superior energy efficiency with an R-30 rating 

* Faster construction time and easy self-erection 

* Clearspan interiors for flexibility In floor plan design 

* Tremendous strength and Пу maintenance free exteriors 


A national manufacturer, Tri-Steel offers a practical, eye-appealing and affordable housing 
alternative of first quality. Cathedral ceilings, clerestory windows, sundecks and an imaginative 
array of exterior finishes attract the most discriminating buyers 

The Tri-Steel line includes designs of one, two and three story structures for single family homes or 
multi-family investment. 

Inquiries are invited from those interested in becoming a Tri-Steel representative. Our proven homes 
are marketed through a nationwide network of dealers and distributors, backed by our experienced 
staff and a complete support program. 

Select territories are now available and a minimal investment of $3500 is completely refundable. 
Call or write for a free color brochure, or send $35 to receive the Home Planning Kit with prices 
and floor plans. 


@.-% TRISTER. STRUCTURES, INC. 


1400 Crescent Denton, Texas 76201 (817) 566-1386 


complete and insulated 
shells available at less than: 


$10/Sq. Ft. 


0025 


Log Splitter Components 


Dept. PS-083 
“ 


LOWEST PRICES On 


Classic 


2-Stage Hydraulic Log Splitter Pumps 


* VIKING-HOUDAILLL. Lorger се 
pocity hydraulic, 2-stoge pumps for 
foster cycle times ond for use with 
lorger cylinders. Needle bearings, 
сазе hordened geors, clockwise 
rotation ( Косі shaft ). Maximum 
pressure 2500-PSI. High perform- 
once unlooding valve, reverse flow 


SOLID у” 
WALNUT 


тм 9-1169 
e 9-1170 


= 13.2.0РМ at 3500-RPM. 
NPT, OUT port 1/2" NPT, so 0:8. 
Use with S-HP engine. 6-1/2" 


reeset) $147.50 
de nih р ein omer spect somes 9159.50 
dove ia rt 5 


+ титл... 216 
GPM ot 3500-RPM. IN port 


Kit with 


VS" UN SAE Oring, OUT choice оГ 
por 1.5118 UN SAE Dog quarts or 
Shoft 5/8" diom. Use solid brass 
ee ie Va movement 
mann $247.50 Reg. $196 
s 
4.5148 


24" Stroke, Dbl. Actg. Splitter Rams 


Unui Sept. 15, 1983 
Viking's Classic English Carriage is fashioned 
of solid American black walnut. Choose a modern 
electronic quartz movement or solid brass 8-day, 
key-wound movement. el-year warranty Parts 
pre-cut & sanded eAntiqued hardware eBrass dial 
with silvered chapter ring. Write for FREE color 
catalog of grandfather, wall & mantle clocks. 


am елтм O Dk 
so NA 


$139.50 


Send $1.00 For 124- рое S9 
Equipment Catalog 


Ae 
rod. ( 49 is ) 
Create a family heirloom 


mamma’ Kl WIKING 2% 


SURPLUS CENTER CLOCK COMPANY honored 


Lincoln, NE 68501 a Phone 205/943-5081, Box 490 
L3 Dept. PS083, Foley, Alabama 36536 
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Invisible insulation 


you increase the frequency of the waves 
—say, from long-wave infrared up to 
visible light—the free electrons tend 
to lag behind the alternating electric 
field of the wave. Result: You get less 
reflection and more transmission of the 
higher-frequency waves. Thus, while 
most of the relatively long-wave infra- 
red would be reflected by a very thin 
metal coating, a good bit of the shorter- 
wave visible light would get through. 

"The next thing we asked," says 
Meyer, “was, ‘Is there anything we can 
do to improve the transmission of the 
higher-frequency wavelengths with- 
out reducing the reflection at the lower 
frequencies?” It turns out there was. 
They sandwiched the metal layer be- 
tween two layers of a dielectric—a 
transparent, nonconductive metal ox- 
ide. The dielectric layers act as a half- 
way house between the air and the 
metal. Or, as Meyer explains it, they 
serve to eliminate that 90-degree 
phase shift. 

Just how that’s done gets tricky, 
though. To a scientist, Meyer would ex- 
plain what happens by writing equa- 
tions that involve complex numbers 
(numbers with both real and so-called 
imaginary components). “It turns out 
that a whole bunch of physical proper- 
ties [including the refractive indices 
of metals] can be analyzed with com- 
plex numbers,” says Meyer, “but the 
only thing you can observe or measure 
is the real component. It’s just a math- 
ematical trick,” he adds, “but if you 
follow the mathematics through, son 
of a gun, that’s exactly what happens. 

“Tt boils down to this,” Meyer ex- 
plains: “The only way you can get 
around the 90-degree phase shift is to 
introduce an additional 90-degree shift 
on each side of the metal.” That’s what 
the dielectric layers do. The dielectric 
must have the right refractive index, 
and the thickness of the layers must 
be precisely controlled. 

To apply these atoms-thick metal 
and dielectric layers, they use a proc- 
ess called sputtering. The glossy-white 
cylinder where it’s done looks like 
something that should be orbiting 
Earth or crawling on the bottom of the 
ocean. It’s a high-vacuum chamber that 
can be pumped down to one-millionth 
of a thousandth of an atmosphere. The 
metal and dielectric to be sputtered are 
in different cathodes in the machine, 
and a gas or mixture of gases is admit- 
ted to the evacuated chamber. “We ion- 
ize the gas and it’s shot like a bullet at 
the metal in the cathode,” says Bob 
Miliano, a chemist recently hired by 
Gila River. “And some of its energy is 
transferred to the metal. The metal’s 
atoms get knocked off, hit the polyes- 
ter film, and condense there.” The con- 

Continued 


COMPUTERS ARE CREATING JOBS 
FOR NRI-TRANVED PEOPLE. 


IF YOU'RE SERIOUS ABOUT 
MAKING MONEY IN 
MICROCOMPUTERS, 
NRI IS SERIOUS ABOUT 
SHOWING YOU HOW. 
The U.S. Department of 
Labor projects job openings 
for qualified computer tech- 
nicians will soon double. 
International Resource 
Development,Inc.,estimates а 
600% increase in these jobs in 
a decade. And most of these 
will be new jobs, created by the 
expanding role of computers. 


NEVER HAS THERE BEEN A 
FASTER-GROWING FIELD 

OF TECHNOLOGY. 

Many people are afraid of 
losing their jobs to computers, 
but thousands of jobs will be cre- 
ated for those who are prepared 
to meet the challenge. 

With NRI training, you'll be 
papas You can have a profita- 

ш ble, exciting 
future as 
an expert 


тое то а Ла 80 
4 with Disk Drive or 


the TRS-80 Color Com- 
puter puter with NR NRI Computer Access Card...plus a 
professional LCD multimeter, NRI Discovery Lab 
and hundreds of ean and d esp 
ments. It's all yours to k« 


j computer: the new TRS-80™ 


LEZ 


who can handle the operational, 
programming and technical as- 
pects of all kinds of microcom- 
puters and microprocessors. 


LEARN IN YOUR SPARE TIME. 
NRI trains you in your own 
home, at your convenience...no 
classroom schedules to meet, no 
need to quit your job. As a class 
of one with complete course 
materials and the backing of a 
staff of professional electronics 
instructors, you'll get extraordi- 
ы nary hands-on training on the 
J/ latest, most popular micro- 


оде! 4 with Disk Drive. De- 
signed to perform diverse per- 
»onal and business functions 
and accept more software, the 
TRS-80 is yours to keep. 


STATE-OF-THE-ART 
MICROCOMPUTERS. 
Through your carefully de- 
signed NRI course, you'll get a 
wealth of practical experience. 
You'll build circuits...from the 
simplest to the most advanced 
...with your NRI Discovery Lab® 
You'll use a professional 4-func- 
tion LCD digital multimeter for 
analysis and troubleshooting. 


‘TRS-80 isa trademark of the Radio Shack division of Tandy Corp. 


With NRI training you'll explore 
your computer's registers, 
memory and input-output 
ports. You'll even write pro- 
grams to control the circuits 
you've designed and built. 
You'll perform hundreds of 
challenging experiments, al- 
ways backed by a full-time 
faculty ready to help you 
personally. 

When your NRI training 
is complete, you'll be a com- 
puter technician, ready for 
your first job — servicing, test- 
ing or programming all types 
of microcomputers — in а 
rewarding and challenging 
new career. 

THE CATALOG IS FREE, 
THE TRAINING IS PRICELESS. 
Sendthe postpaid card today 


for your FREE 
104-page 
catalog. 


Far PELON ORDUEN BOOY гарону; a double 
density disk drive Is Included. 
It's a valuable guide to opportu- 
nities and training in the high- 
tech revolution. You'll see how 
easily you become part of the 
growing high-tech world of 
microcomputers. 
If the card has been removed, 

please write to us today. 

NRI School of Electronics 

McGraw-Hill Continuing 
NR Education Center 

3939 Wisconsin Avenue 
s E Washington, D.C. 20016 


We'll give you tomorrow. 


9 mg. "tar", 0.7 mg. nicotine av. per cigarette, FTC Report MAR. '83 


VANTAGE. 
THE TASTE OF SUCCESS. 


Great Taste 
with Low Tar. 
That's Success! 


Invisible Insulation 


trol of the gases is critical. "Too much 
and you end up with Reynolds Wrap," 
says Miliano, "too little and you have 
a film that is essentially worthless." 


On the market 


From the sputtering chamber, the 
coated film is delivered to the laminat- 


AET window film is wavelength-selective: 
Clear version transmits 72 percent of the 
visible light and 50 percent of the total solar 
energy. Yet it reflects 72 percent of the long- 


How typical window films compare 


ing machine at the Gila River plant. 
The first shipment of AET films cre- 
ated there reached hardware stores 
and home centers in early summer. 
Gila River expects the clear film to sell 
for around $1.75 to $2.50 per square 
foot and the bronze for $1.50 to $2. 
How much heat would you save with 


wave infrared energy emitted by room- 
temperature objects. Also, it rejects 70 
percent of the ultraviolet radiation, the 
prime cause of fabric fading. 


5 i Ё Ё s E EH 
TES ния i 
Type of film" — * * #2 ae E 3 & 
AET clear 30 50 20 72 70 0.85 0.77 0.61 0.28 
AET bronze. 38 36 26 56 85 0.83 0.75 0.46 0.25 
Silver 
winter 50 19 31 24 84 0.84 0.76 0.28 0.27 
Bronze 
reflective 26 20 54 22 99 110 1.03 0.38 0.68 
Light-gray 
nonreflective 9 54 37 51 99 1.21 1.16 0.73 0.88 
Vein, 
window glass — 8 90 2 90 33 116 110 1.00 0.81 


"Specifications given are for films made by Gila River Products: other companies make similar solar-control films 


and may soon introduce films similar to Gila River's АЕТ 


Numbers tell best how window films differ. 
Values given assume all films are applied 
to standard -inch window glass. Compa- 
rable values are given for the glass alone. 
The second, third, and fourth columns refer 
to the total solar energy falling on the 
glazing: It is either reflected, transmitted, 
or absorbed. The fifth column tells how 
much visible light gets through the glazing, 
and the sixth column indicates how much 
of the ultraviolet does not get through the 
glazing. U-values given are both winter 
U-values, calculated under standard con- 
ditions: Design U-values assume 68 deg. F 
indoors, 18 deg. outdoors, and 15-mph 


wind. Median U-values assume 68 deg. 
indoors, 45 deg. outdoors, and 15-mph 
wind. The shading coefficient compares 
the sun-control capability of other glazings 
with that of ordinary window glass (1.00). 
The lower the number, the more sun is 
rejected. Emissivity indicates what percent- 
age of long-wave infrared radiation is ab- 
sorbed (and then emitted —mostly toward 
the outside). The lower the emissivity, the 
less IR the glazing absorbs. What isn't ab- 
sorbed is reflected. Thus indirectly, emis- 
sivity indicates how much IR the glazing 
reflects (and so АЕТ film is called a low- 
emissivity glazing). 


AET film? That depends on many fac- 
tors. The median winter U-value (a 
measure of heat flow through a mate- 
rial) of standard ! s-inch window glass 
is 1.10 (see table). Apply the clear AET 
film to that window, and its U-value 
drops to 0.77. (The lower the U-value. 
the slower the heat transfer.) Standard 
double-glazed windows with a '1-inch 
air space have a median winter U-value 
of 0.71—not a lot better than single 
glass with AET film. Applied to a 
standard double-glazed window, clear 
AET film reduces the U-value to 0.46. 
That approaches the 0.37 rating of 
premium triple-glazed windows with 
two '-inch air spaces. 

The film will likely reduce heat loss 
more than these U-values suggest. 
“When people think of heat loss they 
usually look at air temperature only," 
says Meyer, “but what they should look 
at is heat loss from their skin. If you 
could have a room that reflected all of 
your body heat, the air could be at 
absolute zero and you'd still feel com- 
fortable.” In the real world that's im- 
possible. But materials that reflect 
most of the infrared will make you feel 
warmer than those that absorb it. That 
means you can perhaps tweak your 
thermostat back a few degrees. In turn, 
the lower air temperature may raise 
the humidity a bit, again increasing 
your comfort level at a lower setting. 

One caution about humidity: Plain 
glass absorbs most infrared radiation, 
and that warms it up. When you apply 
AET film to a window and reflect the 
IR, the glass itself stays colder. That 
could cause a condensation problem. 
In practice, such problems haven't oc- 
curred, Calvin Hill reports. 

If you are considering АЕТ film for 
your windows, you should note that it 
does block about half of the solar gain 
(see table). Though glass varies, a sin- 
gle pane typically blocks 10 percent; 
double and triple panes more than dou- 
ble and triple the loss.) Although that 
can reduce your air-conditioning load 
in summer, in winter you may pay a 
price. In general, AET film should be 
most cost-effective on east and west 
windows, because that should reduce 
both your heating and cooling loads. 
North windows should be the next 
choice. “Outfitting your south windows 
might be the least cost-effective,” Hill 
continues, “but in many northern cli- 
mates, especially where cloudy skies 
prevail, it should still pay off.” (For a 
report on a new glazing film that trans- 
mits more solar energy than glass 
does, see “So Long, Slanted Glass,” 
this issue.) 

For application instructions—and 
my personal impression of AET—see 
“How to Apply Invisible Insulation,” 
also in this issue. 
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ADVENTURES IN ALTERNATE ENERGY 


S-curve solar 
absorber 


COPPER TUBING 


MINUM 
ABSORBER PLATES 


моор 
FRAME 


Segmented absorber is suspended within 
collector box (top left), eliminating direct 
path for heat loss to outside. Inventor John- 
son found no evidence of corrosion (top 
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right) when he disassembled test units 
after two years of operation. Drawing 
shows arrangement of S-curve segments 
in panel; C-curve design works, too. 


Springs pull segments tight 
but allow thermal flexing 


By DANIEL RUBY 


During the past eight years, a great 
many clever solar-collector absorber 
plates have been featured in this series. 
Ben E. Johnson's S-curve absorber is 
one of the cleverest. 

The patented absorber comprises a 
series of aluminum plates oppositely 
curled at top and bottom. The first one 
is hung on hooks from the top of a col- 
lector frame. Then a length of copper 
tubing is placed in the curl at the bot- 
tom. Another plate hangs over this, fol- 
lowed by another tube, and so on. The 
last plate hooks to springs mounted on 
the frame to draw the whole assembly 
tight. Finally, the tubing is connected 
with high-temperature rubber hose. 

The S-curve design holds the absorber 
plate and tubing in close mechanical 
contact without welding, brazing, or 
soldering. This contact is maintained 
even as the individual parts expand 
and contract in response to tempera- 
ture changes inside the panel. By con- 
trast, the fixed absorber and tubing of 
a conventional flat-plate collector un- 
dergo severe stress during the daily 
temperature swings. 

It was that problem that led John- 
son, an engineer from Carthage, Mo., 
to develop his design. “While working 
with a solar manufacturer on the de- 
sign of a local solar home, I observed 
his great difficulties in brazing copper 
tubing to copper sheet and the constant. 
warping and flexing of the absorber 
plates. I felt there had to be a better 
way," Johnson said. 

His better way brought other ad- 
vantages. Suspension of the absorber 
within the collector frame greatly re- 
duces heat loss. Also, the collector can 
be easily knocked down for storage or 
shipping. Finally, the design permits 
the use of aluminum, which cannot be 
brazed but is far cheaper than copper. 
Johnson says he's had no problems 
with galvanic action between the cop- 
per and aluminum. "I suspect this is 
because the panel is electrically insu- 
lated from any ground by the rubber 
hose,” he said, adding that if corrosion 
were a problem, aluminum tubing or 
sacrificial anodes could be used. 

For more details: Ben Johnson, 1321 
S. Main St., Carthage, Mo. 64836.Ш5] 


Your idea may bring you $200 


Every other month, POPULAR SCIENCE presents an energy 
project developed by a reader. To enter your project, send 
black-and-white photos, a sketch, and a written descrip- 
tion to Energy Adventure, POPULAR SCIENCE, 380 Madison 
Ave., New York, N.Y. 10017. We will pay $200 on accep- 
tance. Material cannot be returned unless a stamped re- 
turn envelope is enclosed 
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1 the CBS Video Club, there's no 
nbership fee. And you don't have to 
a lot of movies. 

151 two more at regular Club prices 
іп the next year—either tape or disc! 
es currently range from as low as 

95 to $79.95 for tapes, and $21.95 to 


$39.95 for discs plus shipping and han- 
dling. (Extra-long films and specials may 
cost a bit more.) 

Choose from the best, too. The Verdict, 
Rocky III, The Maltese Falcon, and more. 


BONUS PLAN— SAVE 50% 


After buying two movies at Club 
prices, in the next year you can cancel. 
Or stay with us and save even more 
under our current Bonus Plan. With each 
movie you buy, the plan currently allows 
you to help yourself to another movie of 
equal value or less at 50% off. 


SHOP-BY-MAIL CONVENIENCE 


We'll send you our bimonthly CBS 
Video Club Program, reviewing our 
Director's Selection plus many alternate 
movies. You may also receive up to four 
special offers for a total of up to 10 
announcements a year. 

If you want the Director's Selection, 
don't do a thing. It will arrive automat- 
ically. If you prefer an alternate title, or 
none at all, just return the card always 
provided by the date specified. 

You'll have two full weeks to decide. 
Anda toll-free number to call if you have 
any questions or service requests. (If you 
ever receive a tape that you had less than 
two weeks to consider, send it back at 
our expense.) 


TRY US AT NO RISK 


Join today and we'll send your movie 
for just $9.95, along with details of how 
the Club works. If you're not satisfied, 
return everything within 10 days for a full, 


fs shipping and handli 
1 H j will 


membershi 


prompt refund-no further obligation. So 

clip the coupon now. It's a great deal. 
Save time. For credit card orders 

call toll-free during business hours. 


1-800-457-0866. 
In Indiana call Toll Free 1-800-742-1200 
ask for operator 96. 


CBS VIDEO CLUB 


1400 North Fruitridge Avenue, Terre Haute, Indiana 47811 


CBS VIDEO CLUB 

| Dept. 17Ү, P.O. Box 1111, Terre Haute, IN 47811 
Yes, please enroll me in the CBS Video Club 
under the terms outlined in this advertisement. 
As a member, I need buy just two more movies 
within the next year. 
Check опе: J ВЕТА [VHS О СЕР DISC 

1 List selection by пштђег_____ 
О Check for $9.95 plus $3 shipping and handli 

| = enclosed икон, 


О Charge all my purchases, beginning with $9.95 
| plus 8 shinee and handling for my introduc- 
| tory movie, to my credit card designated 

below. 

O MasterCard-Interbank #. 

Û American Express (Visa 
| Account #. 


732 


Expiration Date__L____ 
| Signature. 
| Name. 
| Addres: 
l City. 
| For faster service, please give phone number: 
( ? 
Note: This offer is not available to retailers. CBS Video 


Club reserves the right to reject any applica 
cancel any membership. Offer limited to continental U.S. 


State. Zip. 


| (excluding Alaska). Applicable sales tax added to all orders. 


Sealed auto 
battery 


recombines gases so 
you never add water 


A new replacement 
battery realizes a host of 
benefits from fine-tuned 
lead-acid technology 


By DANIEL RUBY 


Cold cranking amps. That's what you 
want from your car battery when it's 
zero degrees and the dead of night. 

Any large, heavy battery can deliver 
ample CCAs. Chloride Inc. says that its 
new Torque Starter replacement bat- 
tery delivers them at reduced weight. 
Add to that claims of long life, high 
discharge voltage, tolerance to deep 
discharge, and a totally sealed design 
that never requires water or leaks acid, 
and you might think that this Florida- 
based subsidiary of a British battery 
company has revolutionized the craft 
of auto-battery making. 

It hasn't, really. Rather, Chloride has 
fine-tuned the craft. By very carefully 
balancing the amounts of active mate- 
rials in the battery and designing a 
special kind of cell separator, the com- 
pany has successfully applied the tech- 
nique of oxygen recombination to au- 
tomotive lead-acid batteries for the 
first time. 

The battery has already been intro- 
duced by Chloride subsidiaries in Aus- 
tralia and South Africa. Now the com- 
pany expects its one-size-fits-all Torque 
Starter to make a big dent in the U.S. 
automotive-battery business. It might 
—if consumers are willing to spend $90 
forareplacement battery, 10 to 25 per- 
cent more than the top-of-the-line (but 
lower CCA-rated) “maintenance-free” 
batteries on the market today. 

Oxygen recombination is not a new 
technology. It has been used in nickel- 
cadmium batteries as far back as the 
1930s. “What we have done is make the 
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How many batteries can you handle like 


this? Molded grip, multiple terminals, and 
spill-proof design permit easy fitting in 
almost any under-hood space. 


technology cost-effective in an automo- 
bile battery,” Les Holden, Chloride’s 
vice-president of technical services, 
told me recently. 

To understand how oxygen recombi- 
nation works and why it yields the 
many benefits Chloride claims, you'll 
need to understand the electrochemis- 
try of lead-acid batteries. A battery 
converts chemical energy into electri- 
cal energy on discharge and the reverse 
on charge. In the charged condition, 
the positive electrodes consist of lead 
peroxide and the negative electrodes 
consist of pure, finely divided lead. 
Both plates are in contact with sulfu- 
ric acid electrolyte. 

When the cell is connected to an ex- 
ternal circuit, some of the electrons 
bound to the lead peroxide molecules 
become free and flow to the negative 
electrode and then out of the cell. The 


plate thus becomes positively ionized 
and attracts negative sulfate ions from 
the electrolyte. The negative plate also 
loses electrons and absorbs sulfates by 
the same mechanism. 

This reaction continues as long as 
lead peroxide and pure lead remain 
on the positive and negative plates or 
until the process is reversed when the 
cell is connected to a voltage that is 
higher than the cell voltage. Then elec- 
trons move through the cell backward, 
reversing the chemical action and re- 
storing the electrodes and electrolyte 
to their original condition. 

Once the plates have accepted all the 
electricity they can in converting lead 
sulfate to lead at the negative plate 
and lead sulfate to lead peroxide at 
the positive plate, continued charging 
current will split water by electrolysis. 
Oxygen forms at the surface of the posi- 


tive plate, hydrogen at the negative. 
Both bubble up through the electro- 
lyte and collect. In standard lead-acid 
batteries these gases are released to 
the atmosphere through vents in the 
battery case. 

Gassing is only dangerous if hydro- 
gen is allowed to build up, but it does 
necessitate water refills. "A conven- 
tional antimonial lead-acid battery 
needs a lot of water," Holden explained, 
“while a calcium-lead-alloy mainte- 
nance-free battery needs very little. 
But you'll surely have to add water 
sometime; otherwise it could die of 
thirst." 

Chloride claims to have eliminated 
gassing entirely (except in severe over- 
charging) by using the oxygen-recom- 
bination design. 

In the Torque Starter, when electrol- 
ysis begins as the battery nears the top 


of its charge, oxygen is generated at 
the positive plate. This plate is sand- 
wiched between compressed glassy 
separators partially saturated with 
electrolyte. In this environment, the 
bubbling oxygen moves across the cell 
instead of upward. When it contacts 
the negative electrode, the oxygen be- 
comes chemically absorbed with the 
lead as oxides. 

Then, when the charging current 
continues to arrive at the negative 
plate, the electrons become occupied 
in releasing this bound-up oxygen back 
to the electrolyte instead of generat- 
ing hydrogen gas. The effect of recom- 
bination is that the negative electrode 
never reaches full charge; thus hydro- 
gen is never produced. 

The process relies heavily on the de- 
sign and manufacture of the separator 
material, which Chloride won't discuss 


in detail. Here is how Holden describes 
it: "It is 100 percent glass. prepared in 
sub-micro dimensions and then felted 
by a special process into a thick matte 
rather like blotting paper.” 

Unlike a conventional battery, Torque 
Starter's acid is not stored as a liquid 
reserve but is absorbed in the separa- 
tors and electrodes. There is still suffi- 
cient material to balance the chemi- 
cal needs of the lead plates and to 
provide an adequate reserve capacity. 
but there is not the usual supply of free 
liquid. The separators are not fully 
saturated, Holden says. "If they were 
wet through, oxygen recombination 
could not take place." 

One notable result of this separator- 
electrolyte design is that electrons pass 
more easily from positive to negative: 
the cell has lower internal resistance. 

Continued 


How Havoline Supreme's 9 additives 
help you get the most out of your car. 


Proven protection upfront. Backed by improved mileage. 


Havoline Supreme with 
Texaco-developed additives, 
including a built-in friction 
fighter, protects engines 
against wear, rust, and bearing 
corrosion—and helps prevent 
acid, sludge, and varnish 
deposits. 

What's more, Havoline’s 
multigrade rating offers 
wide-temperature range 
convenience for year-round 
protection. 

Havoline's protection 
is proven. 

The final test of a motor oil 

comes under actual driving 


Fa 


conditions. 
Havoline Supreme 
has proven it 
delivers the kind of | AA} 
protection needed |f 
in tough, high- 
speed state trooper 
cars and severe 
stop- and-go 
driving in New York City taxis. 


Havoline helps save 
gasoline. 

Fuel economy tests proved it. 
Compared to a conventional 
motor oil, Havoline Supreme, 
with its special friction-fighting 
additive, helps save gasoline. 


Havoline is 
diesel tested. 
If you own a 
diesel, we have 
good news. 
Havoline 10W-30 
has the API-SF/CC 
rating required by 
most engines like 
yours. And it’s been 
proven in punishing diesel- 
powered taxis. 

Engine protection and 


improved mileage. Р | | 


They come together: е g 


Thanks to Havoline 

Supreme. 
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Oxygen-recombination battery contains no 
standing liquid acid. Electrolyte is absorbed 
in the glassy separator material that wraps 
both sides of the six negative plates in each 
cell. Thus, oxygen gas generated at posi- 
tive plates when battery is charged travels 


Lower resistance means that the cur- 
rent supplied can be somewhat higher 
than is possible from a same-size, same- 
weight battery of standard design. 

This is why the Torque Starter sup- 
plies a greater current output per 
pound of battery than other types, the 
company claims. Holden says that the 
battery delivers 19 cold cranking amps 
per pound of battery, compared with 
12.5 CCA/Ib. for a typical maintenance- 
free unit. Thus, the Torque Starter is 
rated at a powerful 650 CCA but is not 
as heavy as conventional batteries of 
that rating. 

Holden says that the lower resistance 
also causes current to be delivered at 
a slightly higher voltage—about half 
a volt higher than that of other types 
when starting a car. "If you have a half- 
way trained ear you can actually hear 
the difference between two cars crank- 
ing,” he said. 

In addition to elimination of gas- 
sing and low internal resistance, 
Torque Starter's design yields other 
advantages: 

© Vibration resistance. One of the 
main causes of premature battery fail- 
ure is shedding of active material from 
the electrode grids, a process that can 
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to negative plates, preventing hydrogen 
generation. One small vent that guards 
against severe overcharging is the only 
opening in the battery. Since acid is inac- 
cessible to a hydrometer, state of charge 
is determined with voltmeter. 


be greatly accelerated by vibration. 
Since Torque Starter's plates are swad- 
dled in the separators, they cannot lose 
active material as readily. 

* Elimination of corrosion. When an 
ordinary battery vents gases, the gas 
carries with it a slight mist of liquid 
electrolyte. This mist settles on the out- 
side of the battery, where it corrodes 
the terminals and cables. Since the 
Torque Starter has no free acid and no 
vented hydrogen and oxygen, the envi- 
ronment around the terminals is much 
cleaner. E 

* Spill proof. With no free liquid acid 
inside the battery, acid spills are im- 
possible. This means that the battery 
can be installed in any position, includ- 
ing sideways or upside down. 

If there is any trade-off for all these 
blessings (besides price), it is reserve 
capacity. Because the total amount of 
electrolyte in the Torque Starter is lim- 
ited by the design, there is a limit to 
the number of sulfate ions available 
to react with the plates during dis- 
charge. The battery can thus discharge 
only so far. Torque Starter delivers 85 
minutes of reserve capacity, which is, 
says Holden, "far more than adequate 
for anyone's normal needs." 


There is a good side to this, too. It is 
not healthy for automotive batteries 
to discharge too deeply; just a few such 
drains can kill a battery. Since Torque 
Starter's deep discharge is controlled, 
it is tolerant to being drained. If you 
leave your lights on when you go to 
the movies, you might still need a 
jump, but you won't do as much harm 
to the battery. 

Overall battery life is mainly a func- 
tion of the amount of lead in the bat- 
tery. Torque Starter is warranted to 
give six years of service. 

АП of this sounds so good that you 
may wonder why an oxygen-recombina- 
tion auto battery has not been devel- 
oped before. "The short answer is that 
it's difficult to do," Holden said. "There 
are design considerations, manufactur- 
ing considerations, and specialized- 
machinery considerations. The hard- 
est part is making the battery cost- 
effective." 


Bucking tradition 


Will consumers buy a replacement 
battery for $90? Chloride believes so. 
Its market studies show that the auto 
aftermarket has changed in recent 
years. It used to be that owners of older 
cars bought cheap replacement parts 
because the car was headed for trade-in 
anyway. Now cars are kept longer and 
maintained better. 

Chloride packaged its product with 
that kind of owner in mind. First, the 
company bucked the industry practice 
of supplying a special battery size and 
configuration for virtually every car 
model. Torque Starter will come in only 
one size, shape, and power rating. Its 
650 CCA are ample to start any pas- 
senger car in the US., and its multi- 
ple sets of cable posts and hold-down 
arrangements ensure that it will fit 
any mounting scheme. Chloride pre- 
dicts that the battery will fit more 
than 95 percent of the cars on Amer- 
ican roads. 

Right now Torque Starter is avail- 
able only at existing Chloride dealers, 
mainly in the southeastern U.S. The 
company (Box 1124, Tampa, Fla. 33601) 
expects to have national distribution 
by the end of this year. 

Chloride is also negotiating with car 
makers to have Torque Starter speci- 
fied as original equipment on future 
car models. In addition, the company 
will likely introduce other battery 
products using oxygen recombination. 
Already, Chloride is marketing miners" 
headlamp batteries of this type in 
South Africa, and its European divi- 
sion has developed recombination emer- 
gency standby batteries. 

Oxygen recombination has been a 
long time coming. Chloride wants to 
make sure that it’s here to stay. Шз] 
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Now it's a 
revolutionary 
aircraft engine: 


The Wankel 
takes off 


TURBOCHARGER 


EXHAUST TO DRIVE TURBOCHARGER 


= 
Stratified-charge Curtiss-Wright Wankel at 
work: Pressurized air enters space between 
rotor and housing, where it's compressed 
below the two fuel injectors. The injectors 


This rotary sidesteps the 
auto engine's problems 
and may live up to the 
Wankel's great promise 


By E. F. LINDSLEY 
DRAWING BY ED LIPINSKI 


PILOT INJECTOR 


are located and timed so that one—the 
pilot injector—sprays a small amount of 
fuel over the spark plug, establishing ig- 
nition, while the other—the main injector 


I slipped through the side door of 
Curtiss-Wright’s Rotary Engine Re- 
search Lab, dodging two technicians 
engrossed in jostling a shiny new en- 
gine toward a test room. Continuing 
through the outer reaches of the lab, I 
passed literally dozens of Wankel ro- 
tary engines in parts meticulously ar- 
rayed on well-lit inspection tables. 
The pieces were from hundreds of 
Wankel experiments conducted by the 


—introduces tuel at a rate tnat matches 
the power requirement. The initial com- 
bustion ignites main fuel charge. Rotary 
motion pushes air through the flame front. 


aircraft-engine manufacturer Curtiss- 
Wright. The tables had in common the 
instantly recognizable fat-peanut- 
shaped trochoid housing and curve- 
sided three-point rotor, which together 
serve as combustion chamber and pis- 
ton for the Wankel rotary. 

Since the late 1950s, research engi- 
neers at Curtiss-Wright’s Wood-Ridge, 
N.J., laboratories have been working 

Continued 
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The Wankel takes off 


to develop a successful Wankel engine. 
Notwithstanding the Wankel's failure 
to penetrate the automotive market to 
any major extent— despite many opti- 
mistic predictions—both NASA and 
Curtiss-Wright believe that it may have 
a bright future in an entirely different 
area: as the best bet for a practical air- 
craft engine for the 1990s and beyond. 

The Wankel, say Curtiss-Wright 
researchers, has an ideal set of charac- 
teristics for an aircraft engine. It is 
light and smooth-running, features 
that could reduce the amount of struc- 
tural material necessary for engine 
and propeller mounts. Wankels have 
small frontal areas, too. Апа basic, 
pancake-like Wankel modules can be 
added one to another to build engines 
of any power range. In addition, says 
Curtiss-Wright, the problems that 
plagued the Wankel as an auto engine 
don't apply in aviation. Finally, the 
company says, the years-long engine 
effort has produced a Wankel with an 
important characteristic that will be 
essential for any aircraft engine ofthe 
future: the ability to run on a variety 
of fuels—from diesel to methanol— 
without readjustment and tinkering. 
In fact, NASA's push for the Wankel 
takes its impetus from the worldwide 
shortage and uneven distribution of 
high-octane aviation fuel. I went to 
Wood-Ridge to learn about the engi- 
neering advances in the aircraft Wan- 
kel and to see what kind of future 
it has. 


Higher speeds, less leakage 


Charles Jones, director of research 
for rotary engines at Curtiss-Wright, 
is a straight-talking, intensely practi- 
cal engineer who, he boasts wryly, has 
been working on Wankels “longer than 
anyone else in the world —except Felix 
Wankel.” 

During our talk at Curtiss-Wright’s 
lab, I asked Jones why the problems 
that trouble Wankels in cars don't 
apply to aircraft engines. He replied: 
"A car engine spends much of its life 
idling or turning at slow speeds in stop- 
and-go traffic. That makes its low-rpm 
performance important." But airplanes 
are different. "In an airplane," he 
explained, "nearly all engine operation 
is in a narrow, high-rpm range." 

Part of the problem in a Wankel at 
low rpm is its apex seals, those bits of 
metal at the corners of the rotor that 
perform the same basic function as pis- 
ton rings and act to seal the combus- 
tion chambers off from each other. In 
a car, the Wankel's apex seals have to 
be nearly perfect because of the fre- 
quent slow speeds, Jones says, and 
"leakage past the seals is a function of 
time." In other words, at the higher 
speeds of an aircraft engine there's less 
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time for leakage, so the need for a per- 
fect seal isn't critical. In fact, for high 
rotating speeds, Curtiss-Wright has de- 
veloped several ways to retract the 
seals slightly from the running sur- 
faces of the trochoid, reducing both 
friction and wear. 

Bypassing the mechanical problems 
of the Wankel is only part of the story, 
however. The real secret of Curtiss- 
Wright’s rotary is the way it melds 
turbocharging, fuel injection, and 
stratified combustion. 

Automobile Wankels take in fuel and 
air through a carburetor, and the mix- 
ture is “aspirated,” or pushed into the 
combustion chamber by atmospheric 
pressure. This means that there must 
be a throttle plate in the air intake 
and a vacuum in the intake manifold; 
at anything less than wide-open throt- 
tle the amount of air taken in is al- 
ways restricted. 

The Curtiss-Wright aircraft Wankel 
has no carburetor and, therefore, no 
throttle plate. Waste heat from the en- 
gine is tapped to drive a turbine and 
compressor that force pressurized air 
(not a fuel-air mix) into the combus- 
tion chamber. 

Pressurizing the intake air resolves 
a problem of conventional Wankels. 
Imagine that you’re watching a rotor 
face as it turns. At the end of the ex- 
haust cycle—and the beginning of the 
intake—you'll see that there’s a period 
when the exhaust and intake ports are 
interconnected (by a narrow passage 
across the face of the rotor). As you 
watch, you'll see that the vacuum of 
the intake, while drawing air through 
the carburetor, also tends to pull ex- 
haust gas across the passage and into 
the intake charge. This causes rough 
idling and poor low-speed performance. 

To prevent this unwanted exhaust- 
gas recirculation, car makers have de- 
vised ports on the side faces of the 
housing rather than on the periphery. 
The seals on the face of the rotor, 
however, block the recirculation only 
at the cost of restricted airflow—and 
power. Turbocharging eliminates the 
exhaust cross feed and permits better 
breathing through peripheral ports. 
Because there is no vacuum in the in- 
take manifold (it’s under pressure), any 
transfer across the ports can only be a 
bit of air into the exhaust. 

But even the best spark plug won't 
properly ignite the lean mixtures re- 
sulting from the huge amounts of un- 
restricted air. That's where stratified 
charging comes in. As Jones explained, 
"The idea is to have a combustible mix- 
ture at the point at which you light 
the fire, but then have the rest of the 
chamber—essentially air—too lean to 
ignite.” The unique configuration of the 
Wankel provides this richer-fuel area 


(ог stratum! near the plug. In fact, its 
nearly flat combustion chamber, cou- 
pled with the rotation that carries com- 
bustion air around with the rotor, 
makes it particularly well suited for 
stratified-charge combustion. 


Improved combustion 


The process works as follows: Once 
the spark plug establishes a flame in 
the fuel charge from the first, or pilot, 
injector, the second injector sprays fuel 
into the remaining air as rotation 
brings it into the burning area. Jones 
said of the setup: "This is very much 
like a diesel's, except that the ignition 
comes from a spark rather than high 
compression." 

Comparing this easily achieved strat- 
ification with that in a piston engine, 
Jones said, "It's a gift. To do this with 
a piston engine you'd have to shroud 
the valves and use specially shaped 
heads and pistons to generate the re- 
quired velocity gradients. All of those 
things hurt efficiency." 

Jones doesn't look upon it as seren- 
dipitous, but there is another problem 
with the automotive gasoline rotary 
engine that Curtiss-Wright's design 
solves: At slow speeds the fuel-air mix 
tends to burn incompletely toward the 
trailing edge of the rotating combus- 
tion chamber. That, Jones explained, is 
because "the flame travel is not toward 
the back of the chamber but always 
forward—in the direction of the turn- 
ing rotor" With the fuel-injection, 
stratified-charge aircraft engine, un- 
burned hydrocarbons aren't a problem 
because there is only air in the back 
portion of the chamber. 

There have been a lot of surprises 
and mysteries in developing the Cur- 
tiss- Wright Wankel. Some of the mys- 
teries linger. As Jones told me, draw- 
ing a curve representing the amount 
of fuel used versus the horsepower 
delivered, *Normally, the curve of fuel 
consumption reaches a minimum with 
increasing power. Then the curve hooks 
upward as the power goes up—the en- 
gine starts to burn more fuel. 

"But when we ran our Wankel at 
higher power," he said, extending the 
minimum-fuel-consumption portion of 
the curve on his sketch, "the curve 
didn't hook up." This remarkable ex- 
tension of the low-fuel-consumption 
part of the curve into the high power 
range will be the subject of further 
research. It reflects the improved com- 
bustion and mechanical efficiency of 
Curtiss-Wright's Wankel. 

What does Jones see for the future 
of aircraft Wankels? The first step is 
to build test models for NASA. Then 
such aircraft manufacturers as Cessna 
and Beech must study the integrating 
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The Wankel takes off 


Test engine is shown in Curtiss-Wright's 
lab (top). Researchers hope to develop 
general-aviation rotaries that reach 320 hp 
for takeoff and 250 hp for cruising at 25,000 
feet. Commuter-craft engines could range 


of Wankel rotaries with their air- 
frames. In aviation you don't just hang 
a new engine on the mounts and fly it. 
(Preliminary design studies have al- 
ready been done.) 

Atthe start, the Wankels will be liq- 
uid cooled. Though this provides a 
source of cabin heat, it also requires 
some thoughtful design in locating the 
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from 800 to 1,200 hp. Above: Arrangement 
of main (left side) and pilot fuel injectors 
for combustion chamber. Note how pilot 
injector is positioned to spray fuel charge 
over the tip of the spark plug. 


cooling radiators. *Later," said Jones, 
“with the development of new, high- 
temperature-resistant materials, adia- 
batic engines with little or no cooling 
will be a distinct possibility" Using en- 
gines that require no cooling systems 
would mitigate design problems. 
Jones also sees the potential for tur- 
bocompounding, or feeding mechani- 


cal power back into the crankshaft 
from exhaust-gas-driven turbines. 

Much higher rotating speed is prob- 
ably the first improvement likely for 
the next round of rotary engines. Jones 
pointed out that "with no valve gear 
to limit speed and because of the in- 
herent balance and smoothness of the 
Wankel, an ultra-high-speed engine 
—with retractable apex seals—looks 
like a good bet." 

What about wear? It's difficult — 
meaning expensive—to hone or rebore 
the oddly shaped internal contours of 
the Wankel engine housing. Thus, du- 
rability could be a challenge. “If we 
put internal carbide coatings on mov- 
ing parts [a process still too expensive 
for automotive use], the wear is negli- 
gible," Jones said. "After 2,000 hours, 
we've looked at engines with the most 
elaborate instruments available, and 
we couldn't pick up any perceptible 
wear.” 

Durability, high power, light weight, 
small frontal area, multi-fuel capabil- 
ity, and low fuel consumption—these 
are all reasons why NASA and Curtiss- 
Wright are intrigued with the Wankel 
aircraft engine. So far, flight testing 
has been limited to modified automo- 
tive engines. Nevertheless, Jones says 
that the test pilots were impressed 
by the engine’s smoothness. One of the 
pilots even told him: “This could be a 
world-beater.” Hs 


Sporty hatchback 
from AMC Alliance 


VANNES, FRANCE 
"It's more than just a pretty tail," 
quipped the Renault official when I 
reached this remote corner of Brittany 
to test the Renault 11. The new hatch- 
back mates a Fuego-style wraparound 
tailgate with Alliance frontal treat- 


ment and mechanicals. But at just 13 
feet overall, it's four inches shorter 
than the sedan. The R11 is also a bit 
lighter in weight and has a sportier 
image aimed at younger drivers. 
Starting out on twisty country roads, 
I hurled the car around tight corners. 


Steering was precise. and there was 
no drifting, no squealing tires, and lit- 
tle body roll. On dirt tracks the supple. 
all-independent suspension swallowed 
bumps for a cushy ride. 

Along a stretch of expressway, the 
1.4-liter (85.4 cu. in.) carburetor en- 
gine wound us up to 96 mph. Wind and 
mechanical noise even at that speed 
were amazingly low, and music from 
the radio was still easy to hear. A quick 
sprint test gave a zero-to-60 time of 14 
seconds. I didn't check fuel consump- 
tion, but Renault claims 45 mpg at 55 
mph, 31.7 mpg in the city. 

Front seats are contoured for com- 
fortable body support. They have the 
Alliance single-track “rocking-chair” 
base that combines tilt adjustment 
with stretch-out foot room for rear-seat 
passengers. With a clever 40/60 split, 
the back seats can be folded in stages 
to expand luggage space progressively 
from 12 to 42 cubic feet. 

The little hatch comes in three- and 
five-door models, each with a 0.35 drag 
coefficient. U.S. versions of the R11, 
to be called Encore, will have fuel- 
injection 1.4-liter engines and higher 
trim levels. They'll be built at the 
AMC plant in Kenosha, Wis., where 
production of Alliance is now running 
at 600 a day. —David Scott 


Switchto new 
Skin Conditioning Edge gel, 
for that closer, 
smoother feeling. 


Introducing new Skin Conditioning Edge with lanolin. If 
you're a foam user, we've got a feeling you'll switch. 


Why? Most men agree Conditioning Edge gel lets you 
shave closer than the leading foam. 

And the way your skin feels? A real switch! Its smoother 
and more conditioned. 

New Skin Conditioning Edge with lanolin. Once you get 
that closer, smoother feeling, we bet you'll switch! 
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The problem with windmills, of course, is 
capital cost. The fuel is free, but the struc- 
ture is not. So the lower the cost of the 
windmill for a given electrical output, the 
lower the cost of producing each unit of 
electricity. 

Which brings us to the windmill on the 
cover. If you've never heard of the Magnus 
effect, you probably can't see what would 
make the strange device rotate. Suffice it 
to say that the Magnus effect, discovered 
in 1852, is the force that makes a spin- 
ning baseball curve and this windmill go 
around. It is explained in Jim Schefter's 
article in this issue. 

The big question, however, remains 
unanswered: whether a windmill based on 
the Magnus effect will prove more efficient 
than those based on more conventional 
aerodynamic principles. We'll bring you re- 
sults as they become available. 


Fiber-optics progress 

When John Free wrote "The Coming Age of 
Fiber Optics" [PS, Aug. '75], the whole con- 
cept of transmitting information through 
glass fibers fell in the realm of research. 
How quickly such developments cross the 
line into practical applications! Washing- 
ton and New York are now connected by 
glass fibers. So pure is the glass that re- 
peater amplifiers are needed only every 
four miles [PS, Aug. '82] instead of every 
mile as with copper wire. The lasers that 
transmit the signals flash on and off 90 
million times a second. At that rate, the 
system can transmit the entire contents of 
the Encyclopaedia Britannica over a single 
pair of fibers in one minute. 

With new lasers, it should be possible 
to transmit hundreds of signals simulta- 
neously through a single fiber. In recent 
experiments, signals were transmitted 
through such fibers for 73 miles with no 
repeaters at a rate of 420 million bits per 
second. lan Ross, president of Bell Labora- 
tories, says that such developments will 
ultimately bring about the replacement of 
telephones in our homes and offices with 
totally interactive color video. 


Death on Mars 


From July 1976, when it settled onto the 
rusty-red Plain of Gold on Mars, to Novem- 
ber 1982, Viking | [PS, July '76, Aug. '78] 
transmitted weekly weather reports and 
other information to Earth. Then it sud- 


denly went silent. Controllers at the Jet Pro- 
pulsion Lab signaled repeatedly, trying 
unsuccessfully to get it to respond. 

One last chance remained. Stored in 
Viking's computer was a command: If the 
lander did not hear earthly signals for a 
period of nine weeks, it was to get in touch 
with Earth automatically. 

The nine-week period expired at 10:03 
a.m. on May 5. Nothing happened. Addi- 
tional attempts at contact will be made, 
but project officials no longer have much 
hope. 

The end of the Viking era should not de- 
tract from its brilliant history. The Vikings 
gave scientists close-up views of advanc- 
ing and retreating Martian polar glaciers, 
detailed information on weather, and data 
on surface conditions. They scooped up 
soil and tested it for signs of life; those 
results are still pending. 


Computers for everyone 


We've finally reached that point: Just about 
anybody who wants a computer can have 
one. Competition, improving technology, 
and lower manufacturing costs are bring- 
ing down prices at a rate nobody expected. 
For example, when the Texas Instruments 
99/4A was introduced in 1981, it sold for 
$525. Today, with rebate, it is going for 
about $100. The Commodore VIC 20 has 
plunged from $299 to less than $90. 

The result? There were about a half mil- 
lion personal computers in homes two 
years ago. Last year, some 2.5 million more 
moved off the shelves. This year sales will 
be in the vicinity of eight million. It is clear 
that over the next few years a computer 
will become an almost standard appliance 
in the American home. 


Atalent for design 


In its seven-year history, the POPULAR Sci- 
ence plywood design contest has had 
scores of winners from all over the country. 
This year, things took a bizarre turn. Group 
Editor Al Lees, who judges the contest, tells 
the story: 

"A number of design schools across the 
country now assign our contest to stu- 
dents, so I've had batches of similarly pre- 
sented entries from one location before. 
But the three entries I'm about to describe 
bore no such telltale traces. They were 
quite individual and came from different 
addresses. 


"Only after the judging, when Maryann 
Ezell, program coordinator for the Ameri- 
can Plywood Assn., began phoning our 
winners, did the incredible tale come to 
light. She first tried to reach the $1,000 top 
winner in each of the three categories but 
was unable to get through to the winner 
inthe single-sheet category— Jill Shurtleff 
of Providence, В.І. She did reach two 
second-place winners, however, a woman 
from Chicago and a man from Cohasset, 
Mass. 

“The next day Ms. Shurtleff phoned APA. 
‘You can't know I've been trying to reach 
you,’ said Maryann. ‘Well, | rather hoped 
you had,’ came the reply, ‘since you've 
already told two of my colleagues here at 
the school that they've won." 

“The school turned out to be the Rhode 
Island School of Design. (The second-place 
winners had given their home addresses.) 
Professor Marc Harrison had made the as- 
signment in his design course. He, of 
course, is delighted and assures me that 
we tapped some of the best talent in the 
student body. | must say, it’s a first in the 
seven-year history of the contest.” 


Grand unification 

Physicists have been trying to devise a the- 
ory that would unify the various forces in 
the universe: gravity, electromagnetism, 
and the so-called strong and weak forces 
[PS, May]. That was the quest on which 
Einstein spent the last 20 years of his life, 
without success. The so-called Standard 
Model, which most theorists now accept, 
predicts the existence of three particles 
called W, 2°, and the Higgs particle. The W 
was found in the debris of a high-energy 
collision that took place in the giant parti- 
cle accelerator at CERN late last year. Now, 
Dr. Carlo Rubbia of CERN and Harvard may 
have found the second particle, the Z°. If 
this finding holds, only the first part of the 
problem—linking the weak nuclear force 
and electromagnetism—will be solved. 
Bringing the other two forces into the pic- 
ture will require an even more massive the- 
oretical and experimental undertaking. 


O. 
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What may be the most important Earth, Columbus notwithstanding, is not round. It is 


У $ ; flattened at the poles and bulges at the equator. Besides, it 
physics experiment of the decade will is both pitted and spiky. It has soaring mountains, like 


carry the roundest objects ever made 29,000-foot Everest, and abyssal clefts, like the 36,000-foot- 
deep Mariana Trench. 

By ARTHUR FISHER Now imagine that Earth is reshaped into a perfect sphere, 

PHOTOS BY MICHAEL FREEMAN with all the dimples and pimples on its face smoothed out 

— 580 perfect that nowhere along the planet's 25,000-mile 
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circumference is there a peak-to-valley variation of more 
than three feet. Next, shrink Earth to the size of a Ping- 
Pong ball, just 17z inches in diameter, but retain the same 
ratio of roundness. Such a ball would be round to an ac- 
curacy of better than a millionth of an inch. 

Impossible? Not for a team of physicists and engineers 
at Stanford University in California and NASA's Marshall 
Space Flight Center in Alabama. They have been fabricat- 
ing the roundest objects on Earth to serve as rotors for 
incredibly sensitive gyros. At the end of the decade, the 
ill orbit Earth aboard a shuttle-launched satellite. 
est, yet again, one of the mainstays of mod- 
Jinstein’s theory of general relativity. 


Detecting the warping effects 


To meet the exacting requirements of this experiment, 
the relativity-satellite team had not only to achieve a 
precedent-shattering degree of roundness. They had to 
surmount other challenges that drove them to the edge of 
present technology, and beyond. For example, they were 
forced to: 

* Design a way to detect a shift in a gyro’s spin axis so 
minute that, after a full year, it would equal the angle 
subtended by a human hair seen from a distance of 10 miles. 

* Develop a magnetically shielded region with the lowest 
magnetic field ever produced. 

* Figure out how to start a rotor spinning in space, keep 
it from ever touching anything else, and keep it from slowing 
down 

Why go to all this trouble to retest Einstein? Hasn't 
relativity been proved by all the tests physicists have applied 
to it over the last three-score years |PS, Dec. '79]? 

Not really, says Stanford's Professor Francis Everitt, 
leader of the relativity-satellite project. Einstein formu- 
lated two relativity theories: special and general. The spe- 
cial theory deals with objects traveling very fast, close to 
the speed of light. "That's been exceedingly well tested 
—it's proved every time we turn on SLAC |Stanford's lin- 
ear accelerator| by the time the electrons have traveled 10 
feet. But general relativity is a different story,” Everitt 
explained. 

That theory, published by Einstein in 1916, states that 
gravitation is actually a warping of the fabric of space- 
time caused by the masses of the objects in the universe. 
And the relativistic effects predicted are very, very small. 
So there have really been very few ways to test the theory 
with an accuracy great enough to provide definitive proof. 
"That's why the relativity experiment is so important," said 
Everitt. “The only place you can get a really good numeri- 
cal check on the theory is in the solar system, because that's 
the only place where we know accurately enough the masses 
of the objects that produce the effects. What we're going to 
do in this test is look for an effect that is exceedingly small 
and has never before been seen in the solar system. It i is 
one of the less-well-known predictions of general relativ 

The idea of searching for this obscure effect, the genesis 
of a 25-year interdisciplinary project engaging the talents 
of scores of workers at Stanford and elsewhere, came, as 
such things will, in a swimming pool. 

It was late autumn of 1959. and Robert Cannon, an engi- 
neer who is now chairman of Stanford's department of aero- 
nauties and astronautics. had recently arrived at the school. 
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He recalls that he was joined in the pool by physics profes- 
sor William M. Fairbank, a renowned experimenter and 
cryogenics expert, and another physicist, the late Leonard 
I. Schiff. 

“Bill simply introduced me to Leonard." says Cannon, 
“апа said that I had an interest in gyroscopes and that 
Leonard had thought of an interesting experiment to check 
general relativity.” All three were intrigued by the poten- 
tial of a new breed of gyros that operated at such low tem- 
peratures that they became electrically superconducting 
and floated by magnetic levitation. (Cannon had helped 
develop the inertial-guidance gyros for the nuclear subs 
that threaded the dark waters under the Arctic icecap.) 
Schiff proposed launching such gyros into Earth orbi: 

"We got into an excited discussion," Cannon says 
wife remembers that when I got home that evening, I s 
“1 have met a man who needs a gyroscope even better than 
the ones we have been talking about.” 

The reason it had to be better was this: The effect Schiff 
wanted to measure was a minute deflection of a spinning 
gyro's axis. This change in the tilt angle of a gyro under 
the influence of an outside force is called precession. The 
most obvious example is the way a spinning top precesses 
under the influence of gravity. Einstein's equations pre- 
dicted that if there were a perfect gyro on Earth, the pre- 
cession of its axis due to relativity would be only 0.4 
arc-second per year. (There are 60 arc-seconds to an arc- 
minute, and 60 arc-minutes to a single degree.) 

“Well,” says Cannon, “the very best gyros anybody was 
willing to talk about then were precessing at maybe thou- 
sandths of an arc-second per second, so Schiff was asking 
for accuracies a million times better. 

"Then," says Cannon, "about a month after our first 
conversation, I learned that Leonard was even more ex- 
cited about another gyro effect, which was still more im- 
portant for the general theory because it was unlike any of 
the effects tested earlier. The rotation of Earth twists space- 
time and so should drag the gyroscope around with it, mak- 
ing it precess." 

According to the theory, this effect would produce a pre- 
cession in a plane at right angles to the first kind, which 
physicists call geodetic. And it would be far, far smaller—a 
mere 0.05 arc-second per year. This ultra-small-scale phe- 
nomenon goes by several names: motional, frame-dragging, 
mass-current, and gravimagnetic. The last, said Everitt, 
"because it is the gravitational action of moving matter, 
predicted by Einstein's theory, analogous to the magnetic 
action of a moving electric charge. I would prefer to call it 
the Schiff Motional Effect." 

Some astrophysicists believe it is involved in the process 
by which certain distant quasars expel tremendously vio- 
lent jets of radio energy, as well as in the bizarre, to-and- 
fro behavior of the astronomical object called 55433. But, 
says Everitt, there is no proof. 


Free-floating spheres 

It is the need to sense both modes of precession that has 
pushed the relativity-satellite experiment to extremes never 
before achieved—or sought. As now contemplated, it will 
consist of two pairs of gyros and a 400-cm (157 inch) focal- 
length reference telescope with folded optics, all made of 
fused quartz and attached to a very rigid quartz block. The 
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telescope will point to a guide star—Rigel in the constella- 
tion Orion—to provide a stable frame of reference against 
which the gyro precessions can be seen. The quartz block 
is housed in a Dewar—a kind of thermos bottle—holding 
1,200 liters (317 gallons) of liquid helium at a tempera- 
ture of 1.6 degrees K ( — 456.8 degrees F). All the gyros 
will spin with their axes parallel to the line of sight to 
Rigel; one pair spins clockwise, the other counterclockwise. 
Each gyro will “see” both the motional and the geodetic 
precessions as the satellite travels in a polar orbit 500 ki- 
lometers (311 miles) above Earth and rolls slowly about 
the line of sight to the star. 

The four quartz “Ping-Pong balls" bear coatings of super- 
conducting niobium. Each is electrostatically levitated (so 
it is friction-free) by voltages applied at three saucer-shaped 
electrodes and is then spun by jets of helium gas until it 
reaches a speed of almost 200 revolutions per second. 

“On Earth,” said Everitt, “you need 1,000 volts over a 
1%-mil gap to suspend the ball. But in space, in free fall, 
you can get that down to less than a volt. That’s one of the 
crucial reasons for going into space. Because these balls, 
round as they are, are not perfectly round, you exert a torque 
every time you apply a force from the electrodes. When 
you reduce the voltage by three orders of magnitude, you 
reduce the torques by six orders of magnitude. So you can 
make a gyroscope in space enormously better than one on 
Earth.” 

Another important reason for going to space: If the gyro 
were on Earth rather than in free fall, its roundness would 
have to be hundreds or thousands of times better than the 
one-in-a-million degree of perfection now achieved—and 
that is not feasible in the foreseeable future. Just to get to 
where the experimenters are now has taken heroic efforts. 
Roy Taylor, who heads the sphere-fabrication program at 
Marshall Space Flight Center, gave me the painstaking 
details of the operation. 

“It starts,” Taylor said, “with fused silica rods, the best 
grade available, bubble-free, called ‘raw quartz.’ The rods 
have a diameter of 1.6 inches. The supplier uses diamond 
grinding wheels to rough-grind them into spheres 1.55 
inches in diameter, then ships them to us. At this stage the 
balls are cloudy, because of the rough finish. When we get 
one, we take it down to within 50 microinches of the final 
finish in our own rough-lapping machine, developed here.” 

The machine has four laps—cup-shaped surfaces made 
of iron—that fit the curvature of the ball. Three of the laps 
rest 120 degrees apart on a flat plate; they tilt up from the 
plate at a 20-degree angle. The fourth sits directly over the 
center of the plate. All the laps' centers line up with the 
ball's center. A standard aluminum oxide lapping compound 
lines the inner surfaces of the laps and slowly shears away 
material from the ball. Each lap, Taylor explained, is inde- 
pendently motor-driven to rotate at 120 rpm. The direc- 
tion of spin changes four times a minute, controlled by a 
special cam-action device to simulate random motion. The 
result is a tumbling motion that ensures smooth and uni- 
form grinding. 

"It takes three or four days of continuous lapping to get 
the balls within 50 microinches of where we want them," 
Taylor said. “You can't take material off too fast, or the 
quartz will heat up and become stressed. That would be a 
disaster. 


“The last stage is final polishing. The sphere goes into 
another lapping machine that is identical to the first ex- 
cept that the laps themselves and the grinding powder are 
different. We use cerium oxide—a very fine powder in a 
water solution. And the laps are made of a phenolic com- 
pound with a wood-flour filler. Well polish for an hour, then 
take the ball out and measure it, then put it back in. We 
have to go very carefully because at this time there is very 
little *meat' left to remove. The trick is to bring the diame- 
ter and the out-of-roundness down together." 

This exacting process of fine polishing and measuring 
lasts for two weeks. "We've repeatedly been able to pro- 
duce balls with a peak-to-valley sphericity of 0.8 microinch," 
said Taylor. (The project goal is 0.4 microinch.) "There are 
lots of significant variables in the process—the size of the 
laps, the size of the sphere, the force applied, the centering 
accuracy, the lapping compound. ... But two things really 
opened the door for us. One was the development of special 
equipment to get everything centered accurately; now we 
can do it to within a thousandth of an inch. And the latest 
development was the new lap material. It is very smooth 
but also very hard, yet it’s easy to machine. It leaves very 
few scratches—the balls come out with a mirror-polished 
surface.” 


But are they round enough? 


I saw one of these exotic marbles at Stanford; one of the 
project’s workers had hand-carried it there from Marshall. 
It nested in a measuring device called the Talynova II, made 
by Rank, Taylor, Hobson, Ltd., of Leicester, England. The 
glittering surface of the sphere danced with reflected 
images— the winking red digits of the instrument’s counter, 
the point of a stylus that was slowly tracing the ball’s 
contours, and the mustachioed visage of Francis Everitt. 
“You think that ball looks absolutely round?” he asked. 
“Tl show you that it isn't really. What we do is make a 
complete surface map of the ball. To keep the maps at a 
reasonable size, we suppress the diameter and magnify the 
surface deviations by a million times.” He showed me a 
contour map of the ball, which was round to about a mil- 
lionth of an inch. The contour line was decidedly wobbly. 

“There were really two things that needed to be done,” 
Everitt told me. “The first was to an invent a machine that 
would make very round balls. The second was to be able to 
measure them to see whether they were round enough. For 
a time the machine was ahead of the measurement capa- 
bility, but now we have this beautiful new instrument, the 
Talynova II. Its twin is at Marshall.” 

Getting the balls round enough is in a sense just the 
first leg of a fiendishly designed obstacle course for the 
relativity-satellite designers. Coating the balls with a su- 
perconducting layer had its own problems. It could, in fact, 
be called the Case of the Mysterious Exploding Spheres. 

“Its a whole fascinating tale that has nothing to do with 
relativity,” Everitt told me. "When we tried to levitate balls 
coated with a very thin film of niobium, we found that the 
high voltages needed on Earth punctured the film because 
of arcing. That was a real pickle. The first solution is to go 
to a thicker film. But that lands you in trouble because the 
thicker the coating, the more likely you are to unbalance 
your beautifully balanced sphere. So several of my col- 

Continued 
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leagues, particularly John Lipa, worked on the problem 
and devised a way to prepare the ball's surface in such a 
way as to permit coatings that were thin yet robust. 

“Well, we applied such a film to the rotor and succeeded 
in levitating it. But after about five minutes—bingo, it 
exploded! This was totally extraordinary and unexpected. 
There was a real crater on one side, and maybe 40 or 50 
little bits of quartz inside the housing. That takes enor- 
mous energy. 

“After a lot of analysis we realized what was happening: 
a phenomenon called self-excited oscillation. One familiar 
example is a flag flapping in a steady wind; there is a sort 
of resonance system in the flag, set moving by the wind. 
Another example is a violin string vibrating when a bow 
scrapes smoothly over it. These are really examples of an 
AC phenomenon caused by a DC input. This means you 
can get something into a kind of resonant oscillation even 
when you are not driving it at its resonant frequency. And 
lo and behold, when we looked at the details of our electri- 
cal suspension system, we found a certain phase lag that 
set the quartz oscillating internally until it blew. We were 
able to eliminate the problem by changing the circuit 
slightly.” 

The next obstacle on the course? A little matter of know- 
ing which way the rotor’s spin axis is pointing, said Everitt. 
“OK, we've got this super-round ball nicely suspended, 
and we spin it up with jets of helium gas. Then we evacu- 
ate the helium using a clever technique developed by John 
Turneaure—essentially we bake it out by raising the tem- 
perature just a bit—until we get a very high vacuum, so 
the ball will coast for a long time. In fact, it will lose only a 
quarter of one percent of its spin rate in one year. Now how 
on Earth do you tell what its spin axis is? That’s a very 
tricky question.” 

The answer: Take advantage of a useful property of su- 
perconductors called the London moment. “A spinning super- 
conductor,” said Everitt, “develops a magnetic moment that 
aligns with its spin axis. As the axis tilts, it changes the 
field through a superconducting loop you put around the 
sphere. John Anderson and others in our group devised a 
way to detect the change by connecting the loop to a SQUID 
magnetometer ['Superconductors,' PS, May '81]. That gives 
you a beautifully sensitive readout. So we have an electro- 
static suspension, a gas-jet spin up, and a magnetic readout. 
That is a rather neat and useful separation. It sorts the 
problems into three different areas." 

To make the magnetic readout work, the gyro must oper- 
ate in an extremely low magnetic field, one-ten-millionth 
of a gauss—more than a million times lower than Earth's 
own magnetic field. To achieve this extraordinary level, 
Stanford's Blas Cabrera developed the technique of alter- 
nately cooling and expanding nested nonmagnetic metal 
shields, actually lead bags, inside a helium-filled Dewar. 

“We've looked at a number of things that could possibly 
upset the gyro's operation in space," said Everitt, "including 
the impact of primary cosmic rays and the occurrence of 
solar flares. But both those effects turned out to be ludi- 
crously small." 

Aerodynamic drag could be a problem, however, even in 
a 500-kilometer orbit, because of the presence of gas mole- 
cules in space. Although the resulting accelerations would 
only be a ten-millionth of Earth's gravity, that is enough 
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to ruin the gyros' exquisite sensitivity. The solution, sug- 
gested by G. E. Pugh and developed by one of Cannon's 
students, Benjamin Lange, is to make the satellite "drag- 
free" The spacecraft contains a quartz sphere, much like 
the gyro rotors, inside an evacuated cavity. The sphere tends 
to follow an ideal gravitational orbit because of inertia. If 
the satellite experiences drag, the position of this "proof- 
mass" changes relative to the walls of the cavity. This 
change, when detected, signals gas thrusters to compensate 
for the drag. 

In 1972, a Stanford engineering team under Professor 
Daniel DeBra, working jointly with the Johns Hopkins Uni- 
versity Applied Physics Laboratory, grafted this technique 
to the Navy's Triad transit satellites, used to help nuclear 
subs navigate. 

The relativity satellite's thrusters use boil-off helium gas 
not only to compensate for drag when needed but also to 
keep the telescope pointed at Rigel. Everitt led me to a 
laboratory that housed an apparatus, replete with gas 
bottles, designed to test the inertial system. "Go on," he 
said, “push against it and see what happens.” I nudged it 
with my finger. There was an immediate hiss of gas, and 
the thing nudged back. 


Status quo 


The status of the relativity experiment now, said Everitt, 
is that “we have developed an operating laboratory gyro- 
scope with thousands of hours of experience, an operating 
laboratory telescope, and various other component tech- 
nologies. What we have not done so far is to build a system 
in which all of the component technologies are put together 
into something that approximates an engineering model 
of the real instrument. NASA is currently considering a 
request for a substantial increase in funding to do t! 
the next three years. That's very critical because 
as you start putting things together in a bigger system, all 
sorts of strange little problems come up that have nothing 
to do with general relativity or anything else—like our 
exploding spheres." 

Despite some NASA budget cuts and delays that have 
set back the project's original timetable, the scientific com- 
munity remains confident in its judgment that the relativ- 
ity satellite experiment will—indeed, must—fly. When the 
Committee on Gravitational Physics of the National Acad- 
emy of Sciences Space Science Board planned a strategy 
for space research in gravitational physics for the '80s, it 
gave the experiment highest priority. In fact, the satellite 
was the only dedicated spacecraft mission recommended. 
The committee's report said, in part: “Ап experiment that 
measured the dragging of inertial frames due to a spin- 
ning mass would be a landmark in physics. ... If, on the 
other hand, a frame-dragging experiment were to reliably 
disprove general relativity's predictions...it would be a 
towering achievement." 

Last year, the committee was asked to reevaluate the 
project. Its memorandum to the board reads: "This experi- 
ment is truly fundamental.... We were impressed with the 
progress made, since the last time we met, in the develop- 
ment of the techniques and plans required by this very 
demanding, high-technology endeavor....The gyroscope 
experiment was the centerpiece of our strategy. ... Recon- 
sideration has not altered our view.” us 


Radio-monitored 
balloons sample 


aerosols in the 
atmosphere 


Moments after liftoff, top right, balloon 
W331 is inflated to 10 percent of its ca- 
pacity. The small balloon at the top of the 
photo is used to determine the angle of 
drift at the time of launch. Technicians 
(right) monitor traces on a recording graph 
as the flight passes through a layer of sul- 
furic acid droplets in the stratosphere. 
Above, instrument package from balloon 
flight is lowered to earth by a 26-foot 
parachute. A chase plane tracks it, hom- 
ing in on a radio beacon. 


Effects of global volcanic 
activity are the focus of 
a unique balloon center 


By CHARLES A. MILLER 


In the early-morning hours of an over- 
cast day last spring. a helium-filled 
plastic bag stretched skyward, tugging 
a 120-pound scientific package toward 
the stratosphere. 

Balloon W331, number 331 in a se- 
ries that dates from 1970, lifted off 
from the University of Wyoming's Bal- 
loon Launch Facility five miles west 
of Laramie. It was part of a research 
program directed by David Hofmann, 
head of the Dept. of Physics and As- 
tronomy, and James M. Rosen. 

As the $2,000 balloon (larger ones 
can cost $500,000) ascended through 
the clouds, rising at a rate of 1,000 feet 
per minute, it drifted to the north and 
east. "Our goal," said Hofmann, glanc- 
ing up as he walked from the launch 
site to the control building nearby, “їз 
to study the sources of particles in the 
atmosphere, whatever they may be.” 
Asthe balloon rose to 105,000 feet, the 
technicians watching the instruments 
in the bunkerlike control building be- 
came animated: The readings showed 
a sudden increase of sulfuric acid 
droplets—300 per cubic centimeter— 
indicating a whole new layer of gases. 
Based on previous experience, Dr. Hof- 
mann thinks the new cloud had been 
formed only a day or two before. 

At 125,000 feet, the balloon, fully ex- 
panded to 130 feet in diameter, com- 
pleted its passage. It split open, and 
its instrument package glided down by 
parachute, to be recovered later by a 
ground team. 

Minute particles, or aerosols, in the 
upper atmosphere can cause changes 
in the world’s climate. The upper at- 
mosphere has recently become laden 
with huge amounts of sulfur dioxide, 
injected by a surge in worldwide vol- 
canic activity. Most of it has come from 
the April 1982 eruption of Mexico's El 
Chichon. The sulfur dioxide forms sul- 
furic acid droplets, which remain sus- 
pended as aerosols. "It's similar to 
creating a fog,” says Hofmann. “If you 
take moist air and cool it rapidly, it 
condenses into a cloud. The same thing 
happens in the stratosphere, except 
that a sulfuric acid cloud forms.” These 
sulfuric acid clouds may cause a tem- 
porary decrease in temperature— 
about one degree C—at the earth’s 
surface, mostly in the polar regions. 

The data garnered from W331, like 
those from previous launches, will shed 
new light on the links between atmo- 
spheric contaminants and the world’s 
climate. 
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A light, low-cost turbine 
puts the aerodynamic 
force behind curved 
baseball pitches to work 


By JIM SCHEFTER 
DRAWINGS BY RAY PIOCH 


WHITTAKER PEAK, CALIF. 
Sunlight danced from an unusual 
windmill on this mountain ridge north 
of Los Angeles. Instead of blades, the 
55-foot-diameter wind turbine before 
me had three aluminum cylinders at- 
tached to a teardrop-shaped fairing. 
The bladeless rotor, high atop a spin- 
dly tower, looked oddly unfinished. 

Like those on a conventional ma- 
chine, the barrel-like blades on this 
unique wind turbine carve a sweeping 
arc, But at the same time, each barrel 
spinson its own axis. Even in a moder- 
ate breeze the rotor spins faster and 
faster. If future testing verifies its 
efficiency, this new machine could be- 
come one of the least-expensive wind 
turbines on the market. 

The windmill demonstrates the so- 
called Magnus effect, an aerodynamic 
force that, Gustav Magnus discovered, 
makes cannonballs veer from trajecto- 
ries—and enables baseball pitchers to 
throw curve balls (see box). In 1852 
Magnus proved that if a circular ob- 
ject spins around an axis perpendicular 
to its flight path, a new aerodynamic 
force at right angles to the forward 
movement is created. 

Virtually all wind turbines on the 
market |PS, July '82] rely on airfoil- 
shaped blades. These conventional 
blades, more complex aerodynamically 
than helicopter blades, are expensive 
to manufacture. In contrast, the long 
barrels on a Magnus-effect turbine are 
dirt cheap. Equally important. while 
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Barrel-blade 
windmill 


—efficient power from 
the Magnus effect? 


TPR 
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conventional wind machines need some 
mechanism to limit blade speed in high 
winds, a Magnus-effect turbine can 
continue spinning in very high winds, 
capturing energy wasted with other 
designs. 

The strange-looking Magnus-effect 
machine I saw resulted from more than 
eight years of effort by Thomas Han- 
son, a former helicopter engineer with 
experience at several aerospace firms. 
In the mid-1970s, as an engineering 
consultant, Hanson began searching 
for a low-cost-windmill design. His re- 
search led him to an obscure book in 
the Los Angeles Public Library that 
no one had borrowed for 27 years. 

That book, The Story of the Rotor, 
by German inventor Anton Flettner, 
outlined how the Magnus effect could 
be applied practically. In fact, during 
the late 1920s the young German had 


German physicist Gustav Magnus, study- 
ing the aerodynamic effects that puzzled 
artillerists for over a century, discovered 
that a ball spinning about an axis per- 
pendicular to its flight path combines 
with the velocity along the path to pro- 
duce an aerodynamic force at right an- 
gles to the flight path. That force, the 
Magnus effect, makes the ball curve from 
its normal trajectory. 

This aerodynamic force can be illus- 
trated by wind flowing over a spinning 
cylinder (left). The spin creates a thin 
layer of air that tries to adhere to the spin- 
ning surface. The interaction of this sur- 
face layer with the wind changes the 
pressure distribution around the cylinder. 
The combination of negative- and posi- 
tive-pressure regions around the cylin- 
der produces a significant upward lift 
force. The force can curve a baseball or 
turn a wind turbine. 


helped build two storm-proof sailing 
ships with spinning cylinders instead 
ofsails, plus a 65-foot-diameter Magnus- 
effect wind turbine that powered a Ber- 
lin radio station. 

Hanson began developing a modern 
version of the Magnus-effect turbine 
in 1974. His first project was a 20- 
foot-diameter turbine. It worked. But 
Hanson discovered that windmills an- 
chored to one site weren't suitable for 
research. He sought federal funds to 
build both a scale model of a larger 
turbine and test models that could be 
pushed by car to avoid waiting for 
natural winds. *Nobody was inter- 
ested," Hanson says. 

Three years later he revived the proj- 
ect, designing a 110-foot, 600-kilowatt 
machine under a Southern California 
Edison contract. Then, when the com- 
pany failed to fund actual construction, 


he redesigned a half-scale model and 
began on his own. 

“The project moved in spurts until 
the Department of Energy got inter- 
ested in 1980,” says Hanson. With a 
$47,000 federal grant in hand, he 
pushed ahead. 

His current design, built virtually 
single-handedly, s three lightweight 
(200 pound) aluminum-skinned bar- 
rels, each 24 feet long and 45’ inches 
in diameter. Each barrel is mounted 
over a simple angle-iron hub truss. The 
entire rig. minus a generator, weighs 
just 6,300 pounds. Hanson erected the 
turbine by himself at the site, bolting 
the tower to the ground then pulling 
it upright with a small electric winch. 

“There wasnt enough money for the 
complete system,” Hanson s ex- 
plaining the lack of a generator. “But 
the turbine is designed to produce 


enough horsepower to run a 150-kW 
generator.” 

Hanson designed the internal mech- 
anisms of the turbine (see how-it-works 
diagram), which capture the power pro- 
duced by the triple-barrel turbine ro- 
tating like an ordinary windmill. (The 
Magnus effect from each barrel gener- 
ates this rotary motion of the turbine. 
but the spin of each barrel is not di- 
rectly tapped for power.) A simple trol- 
ley-track ring system is fix-mounted 
within the central fiberglass-covered 
nacelle. This eight-foot-diameter ring, 
the most expensive component in the 
was formed and machined to 
pecifications. 

The turbine's rotary motion turns 
rollers pressed against this eight-foot 
ring. These rollers turn drive shafts 
connected to gearboxes linked to the 
main output shaft. But part of the 


main-shaft power is mechanically cou- 
pled to a spin drive for the barrels. 
"About 10 percent of the output goes 
back to keep the barrels spinning. 
Hanson explains. 

The remaining 90 percent would 
drive a generator. In a 40-mph wind, 
Hanson calculates his machine's out- 
put at 225 hp. Lacking a generator. 
Hanson spills the power through a "club 
prop." an eight-blade paddle wheel 61 
inches in diameter. Says Hanson, "It's 
spinning up to 1,000 rpm when the tur- 
bine is at full speed." 

Barrel rpm increases with wind 
speed up to about 40 mph, then re- 
mains constant, Hanson claims. The 
rotor thus reaches its maximum 40 
rpm at that wind speed. "The lift force 
is dependent on the rotational velocity 
of the barrel. By limiting the barrel 
rpm at higher wind speeds, the rotor 
rpm cannot run away," he says. 

And Hanson's design can handle 
high wind speeds. He believes his ma- 
chine is almost weatherproof. One 
stormy morning he held up his porta- 
ble anemometer at the site. The nee- 
dle pegged at 80 mph. Glancing at the 
spot where his permanent anemome- 
ter was installed, Hanson noticed that 
it had blown away. “But the turbine 
wasn't damaged at all from the wind," 
he says. 

The vagaries of wind, however, have 
brought out one problem with Hanson's 
turbine. It's a free-yaw machine: The 
combined forces of the wind and the 
Magnus-effect lift should keep it fac- 
ing parallel to the wind. When wind 
flow is horizontal to the surface of the 
surrounding land, it does just that— 
even in gusts. 

But the turbine is sited on a ridge 
that drops off steeply only 10 yards 
away. The windmill frequently experi- 
ences winds sweeping up from below. 
“When that happens, the force vectors 
yaw the turbine out of the wind, and it 
either slows or stops," Hanson says. 
"This isn't a turbine for mountainous 
terrain." 


Flat-land tests 


Hanson admits candidly that the tur- 
bine needs more testing. With help 
from Southern California Edison, he 
hopes to move the turbine to the util- 
ity's flat-land wind-turbine-develop- 
ment-and-testing site at San Gorgonio 
Pass near Palm Springs, Calif. As of 
this writing, the company was expected 
to make that decision soon. 

“We have a definite interest in it,” 
says Robert Scheffler, wind-energy 
manager for the utility. “It’s a unique 
idea, and it seems to work.” 

Installation at the SoCal Edison site 
would give Hanson access to sophisti- 

Continued 
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cated laboratory and testing gear and 
provide valuable data he so far lacks 
“The major thing I don't have is the 
horsepower-versus-wind-speed curve, 
he laments. "And that's what will prove 
whether or not a Magnus air turbine 
is economical." To get these data Han- 
son must run his machine for extended 
periods at known, relatively constant 
wind speeds. He also must have his 
club prop calibrated in a laboratory 
That calibration provides a direct cor- 
relation between rpm and horsepower 

“Гуе done all I can do on Whittaker 
Peak," Hanson says. "After nine months 
of testing, I know the friction drive sys- 
tem works. The Magnus effect works 
The turbine is simple and relatively 
cheap. It's time to come down off the 
mountain. 
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low the wind turbine works 


To start up the Magnus-effect windmill, a 
battery-powered motor turns a single drive 
shaft connected to the spin-drive gearbox 
Connections from this gearbox to spin 
drive rollers on the three barrels start them 
spinning. "The spinning barrels start to 
drag a layer of air around with them," says 
windmill designer Hanson. “That bound 
ary layer is about ' inch thick.” 

Wind flow (here, going into the page) 
interacts with the spinning air layer to cre- 
ate a perpendicular lift force, which causes 
the entire three-barrel rotor to turn just like 
a blade-driven windmill. At that point, the 
electric motor shuts down and the turbine 
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Ford dares new designs 
that cheat the wind and put 
more muscle under-hood 


By JIM DUNNE 


A sleek and—for the first time—sporty 
Lincoln Continental Mark VII is the 
highlight of Ford's lineup for 1984. The 
luxury coupe is smaller and lighter, 
and its steel skin flows in aerodynami- 
cally efficient curves that contrast 
sharply with the angular look of Ford's 
less-recent models. 

Styling and size reduction are not 
all that's new about the Mark. Ford 
will offer the first air-spring suspen- 
sion on an American production car 
since the air rides offered by Ford and 
GM in the late 1950s |PS, Mayl. 

Although the Mark has the most ap- 
parent changes, Ford will also intro- 
duce a number of features that are 
designed to make its smallest cars 
more peppy and its largest cars more 
fuel efficient: 

e A turbocharged 1.6-liter (98 cu. 
in.), four-cylinder engine will be offered 
as an option in Escort, Lynx, and EXP. 

* Mark VII and the Lincoln Town 
Car will have a 2.4-liter (146 cu. in.) 
turbo-diesel six added to their lineup. 

* A two-liter (122 cu. in.), four- 
cylinder diesel from Japan will be 
the economy leader for the Tempo 
Topaz line. 

Later in the year, Ford will intro- 
duce the SVO Mustang. an all-out high- 
performance coupe. For now and the 
coming months the focus of attention 
will be the Mark. Body length has been 
cut 14 inches; and the car rides on a ¥2- 
foot-shorter wheelbase, 108.6 inches. 
Width is trimmed seven inches to 70.9. 
The new track dimensions—58.4/59 
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Turbos and a sleek Mark VII 
pace Ford's new accent on 


performance 


cars 


inches front to rear—are almost iden- 
tical to those of the 1983 Thunderbird. 

Smaller dimensions add up to a 
weight reduction of 391 pounds. Al- 
though EPA tests arent final, Ford 
looks for an increase in city fuel econ- 
omy of at least three mpg for the fuel- 
injection 302-equipped model. The 
BMW-supplied turbo diesel should 
boost the Mark’s city mileage into the 
high 20s. 

One special aerodynamic change 
that may not occur is the curved lens 
for the headlights. Although Ford is 
pushing hard for Department of Trans- 
portation acceptance, at the time of our 
press preview in May prospects for an 
OK looked dim. 

“We spent $3 million tooling up for 
that lens,” a Ford official observed. “If 
we don't get it, you'll see |in the Mark's 
styling] little more than a luxurious 
Thunderbird." 

Inside the Mark, I found a restyled 
but refreshingly simple interior with 
bright LED displays for speed, fuel 
consumption, and miles traveled. Lin- 
coln has abandoned the overdone elec- 
tronic dashboard in this car, replacing 
it with a unique instrument panel that 
juts out on the driver's side. 


Air improvements 


What's it like to ride on the air 
springs? If you weren't told, you'd prob- 
ably never know the difference. I drove 
the Mark on smooth roadways and I 
think I noticed a slightly different 
sound coming from the suspension. But 
last year's Mark was so quiet anyway 
that it's difficult to pinpoint the effect. 

"Impact-noise levels (expansion 
joints, small bumps in the road) went 
down measurably" reports Buddy 
Chance, Ford's manager of air suspen- 
sions. “We can pick up a difference of 
acouple of decibels. We also get a better 
ride with unusual loads, like three pas- 


sengers in the rear. Besides the noise 
and ride improvements springs 
save us about 15 pounds ar weight, 
compared with steel types.” Look for 
Ford to change to air ride in other cars 
in its lineup, although there are no 
plans to put them on all Ford products. 
Added cost is the problem. 

Ford claims that its new turbo- 
charged 1.6-liter four-cylinder is 
among the most powerful and effici 
small engines ever built in America 
Output is rated at about 118 horse- 
power, or approximately 1.2 hp from 
each of its 98 cubic inch 

“We'll get 8.7-second times in zero- 
to-60-mph acceleration,” boasts Rod- 
ney Girolami, Ford's engine-develop- 
ment supervisor for the company’s elite 
Special Vehicles Operations depart- 
ment. “And power-on or power-off 
makes no difference; the car reacts the 
same on the roadway.” 

Though I had no chance to check out 
Girolami's claim about straight-line 
performance, the car does behave pre- 
cisely as described when power is ap- 
plied or backed off. The attitude of the 
chassis remains steady even in severe 
curves when the turbo kicks in or shuts 
down. I noted that the turbo's response 
time is fast, with little throttle lag be- 
tween stabbing the pedal and full throt- 
tle. Ford chalks this up to both the 
closely mounted position of the turbo 
and its comparatively small turbine. 
The turbocharger's diminutive size and 
its turbine's light weight allow it to 
respond almost instantly to exhaust- 
gas pressure. 

To handle the extra power, the turbo 
EXP, Escort, and Lynx will use Koni 
shocks, have firmer front-spring rates, 
and present а ‘/s-inch-lower front ride 
height. 

Look for details on SVO Mustang 
and the two diesels later in the com- 
ing year. Hus 


Turbocharged 1.6-liter, four-cylinder en- 
gine breathes new life into EXP, Lynx, and 
Escort. A few of the performance features 
include: an aluminum cylinder head, high- 
lift camshaft, block-mounted oil cooler, 
tuned aluminum intake manifold, and 
multi-point fuel-injection system. 


EXP turbo gets a much-needed face lift 
with the addition of a front air dam, a 
wraparound rear-window spoiler, and the 
bubble-back glass from sister model Mer- 
cury LN7. (Ford plans to discontinue the 
LN7 model at the end of the 1983 model 
year.) Inside, there's a new three-oval sport 
wheel and a resculpted dash. 


Mark VII sports a 0.38 drag coefficient. That 


akes it the sleekest 


luxury car built in the United States. Buttradition dies hard at Ford 


Motor Co. Despite the slippery 60-degree windshield and 63- 
degree backlite, the Lincoln Continental rear-deck bulge remains. 
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New weaiher computers 
pinpoint deadly storms 
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glasses, I peered at clouds billowing 
over the Rocky Mountains 
puters superimposed red and blue im- 
ages from two satellites. At one spot 
on this striking 3-D picture a dome- 
haped cloud—sign of a coming te 
s visible. "This is something 
ather forecasters haven't used regu- 
larly, because they haven't had this ca- 
pability before,” Bunting said 
But soon, National Weather Service 


"he com- 
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Computer-animated, five-minute-interval radar images show 
storm evolution (1); red in color-coded images represents heaviest 
rain (2). Zoom radar picture has five times the resolution of stand- 
ard displays (3). A computer profiles humidity for Denver area (4) 
Thunderstorm radar cross sections help gauge storm strengths 
(5). Computerized 3-D image shows weather in correct relation 
ship to local terrain (6). Thunderheads are enhanced on satellite 
image (7); infrared satellite view was modified to show cloud tops 
as red (8). At left, a PROFS researcher mans one of the consoles 


offices throughout the country may 
have computerized devices like the 
ones in the National Oceanic and 
Atmospheric Administration's three- 
year-old prototype system. The NOAA 
weather-forecasting program is impor 
tant because it uses compute 
grate a dense network of automated 
weather stations with radar image 

weath atellite nd other 
data 


sto inte- 


pictures 
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dict dangerous thunderstorms, torna- 


Sensors used for 
weather forecasting are 


arated tl 


does, and flooding. The goal of the 
Boulder program is to bring weather 
forecasting from its current global, 
to accurate real-time local 
OAA researchers call 
nowcasting" and believe 


daily bas; 
predictions 
this concept 


it has tremendous potential for saving 
lives and money. 

Dubbed the Program for Regional 
Observing and Forecasting Services, or 
PROFS, the prototype Boulder-area 
system has two basic parts. The first, 
called the mesonet, is a dense network 
of automated weather stations. These 
are run by microcomputers and trans- 
mit a stream of meteorological mea- 
surements directly to PROFS comput- 
ers over telephone lines or via satel- 
lite. The first such network now oper- 
ates in the Denver region. 

The second portion of PROFS is a 
complex of computers and terminals, 
all of which integrate mesonet and 
other data with radar and weather- 
satellite images. 


Missing deadly minnows 


Currently, surface weather stations 
are spaced up to 93 miles apart. But 
severe storms are typically three to six 
miles in scale. So unless a thunder- 
storm or tornado is obliging enough to 
pass near one of these stations, fore- 
casters may not be aware of it until 
it's upon them. “Our current network 
islike a whale net," said Bunting, who 
heads the PROFS forecast-development 
team, “while many of the storms that 
really matter are the size of minnows." 

Satellite pictures can fill in these 
gaps to a certain extent. But National 
Weather Service forecasters receive 
only one image every half-hour. Severe 
wind and weather conditions normally 
exist for a matter of minutes rather 
than hours, so more-frequent satellite 
data are needed, Bunting says. The 
chestnut-haired researcher, once a 
forecaster, somehow manages to be si- 
multaneously easygoing and intense 
when discussing his work. "In rapid- 
scan mode, satellite images can be 
transmitted quicker and processed in 
digital form. This allows us to inter- 
act with them in a number of ways," 
he told me. 

Weather forecasters have trouble 
predicting surface meteorological con- 
ditions, but they have even sketchier 
knowledge of the upper atmosphere. 
A major source of information is in- 
strumented weather balloons. These 
are released every 12 hours from only 
60-odd sites in the continental U.S. 

This picture can be filled in from 
the mesonet with experimental new 
weather instruments called profilers. 
These use laser beams and vertical 
radar to continuously measure temper- 
ature, pressure, humidity, and wind 
speed high into the atmosphere. 

The flexibility of replacing one stan- 
dard weather station with 20 auto- 
mated ones and integrating them with 
traditional sources of weather data be- 
comes more and more apparent as you 
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sit before a PROFS terminal. Bunting 
continued demonstrating PROFS by 
commanding the computers to inte- 
grate visible and infrared satellite 
pictures. When a cloud's brightness 
was below a preset value, the computer 
displayed its visible image. When it 
was above this value, the infrared 
image was displayed as color-coded 
shades of pink, lavender, and char- 
treuse. It became a dramatic map of 
cloud structures. 

The system then shifted effortlessly 
from satellite views to the local level. 
Isaw a standard color-coded radar view 
of Denver, with light rain in green, 
moderate showers in blue, and torren- 
tial downpours in red. Then the PROFS 
computers superimposed a satellite pic- 
ture made at the same time—an image 
that enables forecasters to examine the 
cloud structure of active areas. 

"This is the first time in the history 


GG This is the first time 
we can bring all the 
sources of weather 
data together in one 
place and display 
it on one scale 99 

иии] 


of our field that we can bring all the 
basic sources of weather data together 
in one place and display it on one 
scale," Bunting said. "This allows fore- 
casters to use and assimilate weather 
data like never before." 

Weather radar is sometimes difficult 
to interpret because the beam travels 
outward at an angle. Features dis- 
played at different distances are also 
at different altitudes. Normally, fore- 
casters view radar traces made only 
at a fixed angle. 

Heavy-duty computer processing, 
however, allows PROFS to take a se- 
ries of radar scans from different an- 
gles and convert them into horizontal 
slices at different elevations through 
a weather cell (a unit of atmospheric 
activity). This can be valuable because 
storms that have heavy precipitation 
and are at higher elevations tend to 
be more violent. 

With a bit more computer time, the 
system can display a 3-D view of a 
storm and its relationship to the re- 
gion's terrain. This capability could be 
extremely helpful in predicting flash 
floods, according to Dr. Sandy MacDon- 
ald, PROFS director. 

A local weather event illustrates 
MacDonald's point. One day іп 1976, 
Denver weather forecasters hunched 
over their radar screens, tracking the 


progress of a storm through the area. 
Calibrated marks on their CRTs gave 
them a good picture of the storm's lo- 
cation. Everything seemed normal. 

But that night part of the thunder- 
storm sat motionless above the drain- 
age basin for the Big Thompson River, 
northwest of Denver. This was at the 
range limit of their radar. Dense clouds 
dumped torrents of water while resi- 
dents slept. The result: a destructive 
nighttime flood. 

“With PROFS, a forecaster's hair 
would stand on end, and he'd jump 
from his seat shouting ‘flash flood," 
said MacDonald. 

This experimental system, in addi- 
tion to showing storm conditions with 
local topography, can animate weather 
images in a way that might have pro- 
vided a timely warning of the Big 
Thompson River flood. “The movies of 
Big Thompson show this single storm 
sitting in one place while the rest of 
the weather is moving about it,” Mac- 
Donald said. 

Bunting ran a tape of radar data to 
demonstrate this animation capability. 
On the screen I saw one storm run- 
ning іп a northerly direction while the 
other recorded storms moved west to 
east. “When a storm is strong enough 
to affect its own environment, it’s 
something to watch closely,” he said. 

Last summer, the Denver office of 
the National Weather Service put a 
prototype PROFS terminal to work. 
Forecasters studying the colorful dis- 
play images of approaching storms 
discovered a valuable feature of the 
system. In the early stages of a storm’s 
development, their radar screens reg- 
istered nothing unusual. But the dis- 
tant PROFS computers were gathering 
data from the microcomputers in doz- 
ens of mesonet stations. Commanded to 
integrate this information and display 
it graphically on the screen, PROFS 
clearly indicated areas where winds 
were converging. A period of time 
elapsed, then their radar screens began 
glowing with strong echoes. “PROFS 
gave us 30 minutes’ advance warn- 
ing about the formation of severe thun- 
derstorms,” said Murray Pautz, chief 
forecaster at the Denver office. 

This summer, working with an up- 
graded PROFS system, Pautz hopes to 
develop an arrangement with local TV 
stations. The system should enable 
him to narrow severe storm warnings 
from the current county-wide to a sub- 
urb basis. Last summer's test showed 
that PROFS could pinpoint storms 
with a 25 percent smaller area. 

That’s a valuable improvement. But 
such nowcasting of severe storms may 
not see widespread use for 20 years. 
By that time, a network of PROFS 

[Continued on page 121] 


High-speed —- 
air-cushion landing craft 


Prototype landing craft skims the water in tests. Air-cushion vessel can carry troops, containerized cargo, even heavy tanks. 


Riding above mines and 
torpedoes, it can land 
where the enemy isn't 


By CHARLES A. MILLER 


Putting troops ashore in amphibious 
landing assaults is a key strength of 
the American military. But the aging 
fleet of landing craft in the Navy is 
rapidly growing obsolete. 

The answer? The LCAC (Landing 
Craft, Air Cushion)—a high-speed fer- 
ry tailored to the needs of America's 
rapid-deployment force. In the words 
of Col. Bill Eshelmen of the Marines' 
Amphibious, Mine, and Advanced 
Naval Vehicles, Ships Division: "The 
primary purpose of the LCAC is to 
speed the movement of troops and 
materials, particularly the heavy 
items—tanks, artillery, trucks, and 
other prime movers—from ship to 
shore, even from over the horizon, 
into some area beyond the beach 
where there's firm ground for the sol- 
diers and equipment to roll off with- 
out bogging down." 

With the LCAC joining the fleet be- 
ginning in 1984, 70 percent of the 
world's coastal areas will be opened to 
amphibious operations. Now, with 


conventional craft, only 17 percent of 
the world's coasts are considered by 
military planners to be accessible. 
Says Col. Eshelmen: "The LCAC, 
teamed with the helicopter, gives us 
the capability to go where the enemy 
isn't"—that is, around heavily defend- 
ed beaches. 

The 87-foot LCAC has ramps on 
both ends, like a ferry. Three lanes 
across its 47-foot beam hold equip- 
ment. It rides easily into the well of 
an LHA, LSD, or similar ship used in 
support of an amphibious operation, 
even while the ship is underway. 

Because it draws no water while 
riding on its five-foot cushion of air, it 
can go right over underwater obsta- 
cles or mines without damage. Even 
underwater explosions have little ef- 
fect, and torpedoes just pass beneath. 

Tests on LCAC prototypes have 
shown that they can go onshore in 
eight-foot surf, over 10-foot sand 
dunes, over marshes or sand bars— 
even beyond ice—then discharge their 
equipment and men and return to 
support ships at 50 knots. Its five-man 
crew can take it onshore as far as nec- 
essary, as long as it doesn't encoun- 
ter sheer cliffs, steep inclines, or for- 
est areas. 

Toward the front of the LCAC are 
two funnel-shaped devices, called bow 


thrusters, used for stabilization and 
steering. The air cushion is main- 
tained by air drawn in through ports 
on the sides of the superstructure. 
Some of the air, which is pulled in by 
gas-turbine-powered fans, is forced 
into the flexible skirts at the perime- 
ter of the craft to maintain their 
shape, and some through the bow 
thrusters. The skirts are of double- 
wall construction, so, in effect, there 
is a continuous, narrow balloon ring- 
ing the sides of the air cushion. 

The thrusters rotate 360 degrees, 
enabling the craft to pivot in its own 
dimensions. The production LCAC 
will have two four-blade, reversible- 
pitch, 11.7-foot-dia. propellers at the 
stern for thrust. Power will come from 
four Avco turbines, two on either side. 
They're mounted in line so if one fails, 
the other can pick up the slack, pow- 
ering the fans at reduced speed. 
Range is 200 miles. А spray-suppres- 
sor system added to the skirts keeps 
the sand, dust, and salt spray to a 
manageable level so the LCAC can 
operate in clouds of minute debris. 

The LCAC's are being built for the 
Navy by Bell Halter, Inc., a joint ven- 
ture of Bell Aerospace and Halter Ma- 
rine. Plans now call for 107 LCAC's to 
join the fleet by 1995. Each one is ex- 
pected to cost $12.7 million. ui 
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For passive solar, it's 


so long, 


slanted glass 


Slanted glass more 
efficient? Common sense 
says yes; new tests say no 


By RICHARD STEPLER 
DRAWING BY EUGENE THOMPSON 


CINCINNATI, OHIO 
Last year, when a magazine came to 
take photos of Bruce Baker's passive- 
solar home here, the photographer 
bought $1,200 worth of plants to spruce 
up the greenhouse. “Nice plants, too,” 
says Bruce. "Two months later all those 
plants were dead. It was like a desert 
in there" 
When I visited this year, the green- 
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house was filled with plants that were 
obviously thriving. Flowers lined the 
windowsills; seedlings Bruce and his 
wife would later transplant to their 
garden were healthy; a Boston fern 
in a hanging basket was so lush it 
was almost ominous. And sunlight 
streamed through a wall of glass into 
an environment that resembled the 
tropics more than the desert. 

The secret? Last fall Bruce tore off 
his home's original slanted-glass green- 
house and replaced it with a new one 
with vertical glass. And therein lies a 
paradox. 

“The books say you'll get 10 percent 
more solar energy through glass if it’s 
slanted so that it’s perpendicular to 


the rays of the winter sun,” says Ray 
Baker, Bruce’s father and partner in 
Baker Homes, Inc., a Cincinnati-based 
builder of energy-efficient houses. “But 
the real world is different: Sloped glass 
leaks; it gets covered with ice and snow; 
it gets dirty; it’s exposed to the high 
summer sun and causes overheating; 
and it loses heat rapidly to the night 
sky in winter. In fact, anyone who puts 
in sloped glass is insane.” 

Strong words. But Solargreen I, the 
house Ray and Bruce Baker built, pro- 
vides convincing support: In its origi- 
nal sloped-glass configuration, it was 
monitored intensively by Vitro Labs 
as part of the Department of Energy’s 

Continued 


Solargreen | won awards in 1979 as а 
state-of-the ass house (facing 

e glazing was slanted 
at 62 degrees, theo! al for solar 
heat collection in Cincinnati. Overheating 
and other problems (see text) c 
owners to rebuild the 


new quad-pane glazi е 
and left); the plywood-polystyrene 
sandwich wall panels are rate 

Inset photo above shows one of the 
screened air intakes for the hor 

cooling tubes (see cutaway diagram on 
the following page). 


Last year, insulating shades under the slanted glass had to be leak or condensation.) Now, with vertical SunGain quad glazing 
manually adjusted by Bruce Baker. (Note stain on shade from (above) providing the same insulating value, he needs no shades. 


National Solar Data Network pro- 
gram |“Solar Home Secrets," PS, Aug. 
*82|. After the new greenhouse was 
completed, Solargreen's sensors and 
data logger were reconnected by phone 
line to a computer at Vitro Labs in Sil- 
ver Spring, Md. Data from the first 
winter's performance are now being 
analyzed. 

There's more to Solargreen than a 
new orientation for its greenhouse 
glazing, however. A new glazing prod- 
uct PS reported on last year [^Wonder 
Windows," April '82] also plays an im- 
portant role in its improved perform- 
ance. I'll talk about it later. 

Does Solargreen signify a turning 
point in the look of "solar" architec- 
ture? In interviews with the Bakers, 
architects, and computer analysts, I 


learned that more is changing besides 
the appearance of homes. 

When the Bakers built Solargreen 

in 1978 and 79, they used state-of-the- 

s esign. It's an indirect-gain 

ve-solar home, with a minimum 

of mechanical systems. There is 1,600 
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square feet of living space on two levels. 
Both floors open onto the greenhouse 
through windows in a 12-inch-thick 
Trombe wall. The Trombe wall stores 
solar heat, as does the greenhouse's 
concrete-slab floor and 20-psi Thermol 
81 phase-change heat-storage tubes 
{Solar Salts,” PS, March '80]. 

The home is well insulated with R-33 
in walls below grade, R-22 above grade, 
and R-50 ceiling insulation. Windows 
are triple glazed on north, east, and 
west walls; the greenhouse's 62-degree- 
sloped glass wall was double glazed and 
had insulating shades. Two clay-pipe 
earth-cooling tubes laid at the base of 
the foundation provide air intake in 
summer. Air-infiltration rate for the 
house is an ultra-low 0.5 air change 
per hour, 

As a heat collector, the system 
worked pretty well, providing 55 per- 
cent of the home’s space-heating re- 
quirements from the sun. “From a 
winter standpoint,” says Bruce, “in a 
house this small, this well insulated, 
and with this much sun capacity, you 
can screw it up pretty bad and still 
have it work pretty well.” 

But summers were another story. 
“That sloped glazing just fried the 
house,” says Vitro Labs research 
analyst-architect John Spears. “Even 
though it was well insulated, earth 
bermed, and earth cooled, it still over- 
heated.” Adds Ray Baker: “Last sum- 
mer Bruce lived there with the green- 
house shades down. Nothing could 
grow because there was no light. If 
you raised the shades, nothing could 
grow because it was too hot—it went 
way over 120 degrees every day. We 
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couldnt control it. We put in a more 
powerful [950 cfm] fan and still couldn't 
contro] it." 

In fact, conditions were not all that 
pleasant in the winter, either. "With 
sloped glass," Spears told me, "we had 
elevated temperatures in the house— 
well above 80 degrees—and very ele- 
vated temperatures in the greenhouse. 
The greenhouse also got very cold at 
night, primarily because the movable 
insulation didn't always seal properly 
or didn't work well.” In February 
1981, for example, data show that the 
greenhouse had a daytime maximum 
temperature of 115 degrees and a 
nighttime minimum of 39. Desertlike 
conditions, indeed! 

The Bakers actually went through 
two sets of insulating shades. "The 
originals were a plastic roll-down 
type,” says Bruce. “But they heated up 
and fell out of their tracks.” Window 
Quilts were then installed ["Insulat- 
ing Shades,” PS, Oct. '79]. “Even so,” 
says Ray, “we lost 19 percent of the 
available energy because of ‘opera- 
tional problems.’ That means either the 
shades weren't up at the right time or 
down at the right time.” 

“What I’ve found with insulating 
shades on the buildings I’ve moni- 
tored,” says Spears, “is that they’re 
never operated optimally by home- 
owners. They just can't do it—unless 
they spend all their time watching the 
sun and opening and closing the shades 
the way an automatic sensor would. 
And automatic controls are usually 
never included in a residence because 
of their cost.” 

That’s why when the Bakers rede- 
signed Solargreen, they also elimi- 
nated the need for movable insulation. 
They chose a new glazing system that’s 
based on a remarkable plastic film de- 
veloped by 3M. Called SunGain, this 
four-mil-thick polyester film has an 
anti-reflective metal oxide coating on 
both sides that enables it to transmit 
more solar energy than glass. Result: 
A quad-glazed window with SunGain 
as its two inner layers transmits 63 
percent of the sun’s energy versus 50 
percent for all-glass quad glazing and 
71 percent for double glass (figures are 
for direct incidence, with the sun’s rays 
perpendicular to the glazing). 3M rates 
quad-glazed SunGain at about R-4. An 
added benefit is that SunGain retards 
UV radiation, reducing fading of fab- 
rics and damage to sensitive plants. 

Spears says his assumption is that 
“double glass plus insulating shades— 
the standard of the industry to date— 
theoretically performs the same as 
quad-pane SunGain, assuming the 
movable insulation is operated opti- 
mally.” With that caveat, a compari- 
son of the two versions of Solargreen 


SunGain film is suspended from spring- 
mounted spacers between two sealed 
panes of glass (as shown above). Tri- and 
quad-pane units are available from Weather 
Shield and other window makers. 


should yield a definitive answer on 
sloped versus vertical glazing. Al- 
though the final analysis won't be com- 
pleted until later this year, early data 
are promising. “Temperature ranges 
in the building are much less,” re- 
ports Spears. “In February |1983| the 
greenhouse minimum temperature 
was 48 degrees and maximum was 93.” 

“But the summer is when we'll see 
a big improvement,” predicts Bruce. 
“With vertical glass the sun won't pen- 
etrate as much, and the house will be 
cooler.” 

“If you look at a computer simula- 
tion,” says Spears, “it says that sloped 
glass with movable insulation is opti- 
mum. What we're showing is that if 
you move it to vertical, throw away the 
movable insulation—which is a pain 
in the neck anyway—and use SunGain 
quad-pane glazing, performance is im- 
proved considerably when you should 
have seen some degradation in perfor- 
mance because of the change in tilt.” 
Why? “One of the main things that ac- 
counts for the improvement is that 
SunGain quad has such a high trans- 
mittance,” says Spears. 

Is the new Solargreen the shape of 
homes to come? “To me as an archi- 
tect,” says Spears, "what's exciting 
about Solargreen is that not only are 
we getting away from the obvious prob- 
lems of sloped glass, but we'll also avoid 
having to integrate the shape aestheti- 
cally. To me, the solar wedge is ugly: 
60-degree slopes just do not fit any 
building Гуе ever seen." 

But aesthetic judgments are primar- 
ily a matter of personal taste. Com- 
pare the two versions of Solargreen on 
the opening pages of this story and de- 
cide for yourself. 05 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Metal kit plane 
Hummel Bird is a single-seat, 
all-metal plane kit ($5,995) you 
rivet together. A 28-hp Rev- 
master engine powers the 
18-ft.-wingspan craft. Cruise 
range: about 420 miles at 105 
mph, using 1.5 gal. of fuel per 
hour, says PlaneStuff, Inc. (Box 
5460, Fort Wayne, Ind. 46895). 


Gull-wing coupe 
Wide gull-wing doors in the 
Renault 11 by Italy's Ital De- 

Sign give rear passengers easy 
access to the four-seater coupe. 
An uninterrupted band of glass, 
flush with the steel body, cuts 
wind drag and noise. Side win- 
dows have small, electrically 
powered panels. 
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Stabilizers 


Unique tail-lets at the ends 
ofthe elevator plus unusual 
stabilons attached to the fuse- 
lage add longitudinal stability 
to the Beech 1900, says Beech- 
craft (Wichita, Kan.). This per- 
mits moving the center of 
gravity of the 19-passenger 
plane farther rearward. 


Three-wheel ATV 


Quester all-terrain vehicles 
have two independent hand- 
or foot-operated braking sys- 
tems. They are available with. 

a five-, eight-, or 10-hp engine 
($799 to $1,395). Manco Prod- 
ucts (Fort Wayne, Ind.) ther- 
moforms the bodies using 
Uniroyal's Rovel plastic. 


Tennis trainer 


Swing a Tisomat-equipped ten- 
nis racket correctly, and the 
electronic training device sig- 
nals with three beeps. The $75 
West German device fits all 
rackets. The Vetter Co., Inc., 
Box 652, Park and “S” Center, 
Elm Grove, Wis. 53122. 


Diesel hydroplane 
Speeding to a world water- 
speed record for diesels is Miss 
Britain IV, a hydroplane pow- 
ered by a special Ford indus- 
trial diesel. Turbocharging 
boosted its output to 525 hp 
forthe 124-mph run. Sabra 
Engines in England modified 
the six-liter (366 cu. in.) diesel. 


Sleek wagon 

Fastback styling is blended with 
a station-wagon format in Audi 
Avant. Drag coefficient is 0.34— 
just above the Audi 100 sedan's 
record 0.30. Folding the rear 
seat back stretches cargo space 
from 3.5 to 6.5 ft. Curved tail- 
gate glass and a spoiler cut 
wind turbulence. 


Test rig 

A flying car? No, it's a 26-ft.- 
high test rig used to measure 
hang-glider aerodynamics at 
a British college. Sensors feed 
load data to an on-board 
computer, while such informa- 
tion as glider attitude and wind 
speed and direction are dis- 
played to the car crew. 


Spray lube 

Press Multi-Lube's two-way 
nozzle lightly for spray, harder 
for a stream of penetrating 
lubricant. A thin, flexible tube 
gets at hard-to-reach locations. 
Ronson's lubricant comes in 
three-, nine-, and 12-02. sizes 
($1.89, $2.79, and $3.39). 


Safety escape 


Mount Safescape on a terrace 
or near a window inside a 
building for last-resort evacua 
tion from fire. A centrifugal 
clutch lowers a person (up to 
400 Ibs.) at three ft. per si 
ond from 40 stories, says 
Firexcape, Inc. (170 E. 61 St., 
New York, N.Y. 10021). 


Family exerciser 


Need muscle toning? A new 
line of exercise gear, the Fam- 
ily Gym, promotes tone-ups 
rather than bulging biceps, says 
Arkla Industries (Box 534, 
Evansville, Ind. 47701). Model 
1265 extends to 85 in. and 
folds to less than 48 in. of floor 
space. 


Light absorber 


SunSheet coatings boost the 
efficiency of solar collectors 
25to 40 percent, claims Berry 
Solar Products (2850 Wood- 
bridge Ave., Edison, N.J. 
08837). A selective-surface 
coating on sheet or roll alumi- 
num absorbs solar energy, cuts 
reflection of infrared. 
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\Nhat's New 


Geodesic solar dish 


Prototype for a mass-produced 
concentrator, this 30-ft. dish 
was assembled from precut, 
off-the-shelf parts. Geodesic 
space-frame construction 
makes it stable and simple to 
build, says inventor Doug 
Wood (Solar Steam, Suite 400, 
Old City Hall, Tacoma, Wash 
98402) 
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Go-anywhere car 


Croco's Wankel engine and 
continuously variable transmis- 
sion take the car anywhere on 
land or water, says Croco AG 
(Bahnhofplatz 3, 8001 Zurich, 
Switzerland). The springless 
4WD vehicle gives a soft ride, 
thanks to broad, low-pressure 
(seven psi) tires, it's claimed 


is 
Cycle radial 


Like other radials, Pirelli's mo- 
torcycle version offers long life 
and superior handling. The 
PM7 is designed to let side- 
walls flex and absorb bumps 
during cornering so riders can 
brake later when entering a 
bend. Pirelli is now testing a 
racing version in competition. 


Army transport 
Beneath the camouflage, 
there's a standard Chevy Blazer 
—almost. This Army version 
has only 320 special parts. The 
other 3,600 parts are also used 
in civilian Blazers, so the Army 
version can be built on regular 
assembly lines, GM says, cut- 
ting costs considerably. 


Air-cushion ferry 
This Hong Kong ferryboat, the 
HM 527 Surface Effect Ship, 

is speedy, smooth-riding, and 
stable, says Britain's Vosper 
Hovermarine. The craft rides 
on an air bubble enclosed by 
twin semi-submerged hulls 
and flexible bow and stern 
skirts. The 200-passenger ship 
hits speeds of 36 knots. 
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IN BOATING 


BY SUSAN RENNER SMITH 


| 
Chart light 


Dimming this light won't con- 
fuse compass readings as an 
inductive-coil rheostat might. 
A polarizing lens tames light 
from the bright, five-watt halo- 
gen bulb. Focusing is done 
with an adjustable bezel. Flint 
Marketing, 39 Hartswood Rd., 
London W12 9NE, England. 


Wind checker 


Point Wind Wizard into the 

| wind, and get a direct—and 
accurate—reading of wind 
speed from zero to 60 mph 
(and zero to 26.8 m/s), says 
Davis Instruments (642 143 
Ave., San Leandro, Calif. 
94578). A magnetic circuit 
steadies the spring-mounted 
dial card during gusts. $25. 


Kit dinghy 

Designed for amateur boat 
builders, the Uqbar dinghy is 
strong and seaworthy, claims 
Back n Forth Co. (43 E. 22 St., 
New York, N.Y. 10010). The 
mahogany-plywood craft is 
"stitched" together with cop- 
per ties, then coated with 
epoxy resin. Kit for an eight- 
footer costs $287. 


One-way cleat 

Tired of wrestling with sheets? 
Spinlock Automatic has a 
spring-loaded, ratchet-and- 
hook device that grips the line 
firmly. Flipping the release 
lever frees the line completely, 
says Offshore Instruments (41 
Birmingham Rd., Cowes, Isle 
of Wight P031 7BH, England). 


Cat surfer 


More stable than a standard 
sail board, Windlite carries two 
on its 4.5-ft.-wide deck. The 
12-ft.-long foam-polyester- 
laminate craft weighs just 65 
Ibs. and can be car-topped 
Price with sail: $1,595. Windlite, 
207 Los Molinos, San Cle- 
mente, Calif. 92672. 


Skinny sail 

A backward boat? The solo 
sailor sits forward; the "boom" 
is rigid; the “mast” moves. 
And the 27-ft. airfoil responds 
speedily to the slightest breeze, 
says Fiberglass Unlimited (Rte. 
8, Raleigh, N.C. 27612). The 


12-ft., 60-Ib. Wingsailer costs 
$1,495. 


Propless outboard 


Rocky, weed-choked shallows 
can't stop the 15-hp Jet Stream, 
according to Surf Jet Corp. 
(715 Raymond Ave., St. Paul, 
Minn. 55114). A crankshaft- 
mounted pump forces a high- 
pressure jet of water out the 
rear, while an extra-large bot- 
tom grille keeps weeds from 
clogging the water inlet. 


AUGUST 1983 | 77 


\Nhats New 


IN TOOLS 


BY V ELAINE SMAY 


Wire weeder 

Are weeds outpacing your 
hoeing? You can slaughter 
them faster and easier with 
this cheese-cutter-design hoe, 
says Piper Creek Products 
(4425 W. Buchanan Rd., Shelby, 
Mich. 49455). A piano wire 
sneaks under the pesky plants 
and severs their roots. The 
wire weeder is $12.50 ppd. 


Crack cleaner 


Putthe Omni Power-Chisel 
($13) in your drill, and you can 
clean cracks in asphalt, re- 
move grass from joints in side- 
walks, clean out mortar from 
between bricks, even remove 
rust from grooves in auto 
bodies, says International Hard- 
ware, Inc. (Box 6833, Bridge- 
water, N.J. 08807). 
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One for all 


A single 1%-hp engine powers a shedful of yard and garden 
tools in the MultiMot program from Solo [PS, March '82]. New to 
the line are (above, left) the wheeled caddy and its four attach- 
ments: an aerator, cultivator, soil blender, and snow thrower. 
The engine is $150 and the caddy, $90. The attachments range 
from $85 to $130. Also new to the MultiMot line is the $190 
straight-shaft brush cutter (right). It takes a heavy-duty mono- 
filament head ($20), a three-knife mowing blade ($35), or a circular 


saw blade ($13). 


Cartridge screw-gun 


This electric screwdriver loads 
automatically—from a coil of 
150 screws—for rapid assembly 
operations. Duo-Fast's TD-162 
self-feeding screw system runs 
on standard 110 VAC and 
takes No. 6 screws from one 
to 1% in. long. It's $205 from 
Duo-Fast distributors. 


Reversing tiller 


Snapper's rear-tine tiller goes 
around both ways: You se- 
lect reverse tine rotation for 
initial ground breaking and 
forward rotation for light culti- 
vating. The R5000 ($950) is 
powered by a five-hp engine. 
The tiller head can be re- 
placed with other Snapper 
garden tools. 


Hex-shank bits 


Six flat surfaces form the 
shanks of these drill bits, pro- 
viding a firm, no-slip hold, says 
Can't Slip Tools (1413A Olive 
Ct. East, Fort Collins, Colo. 
80524). Furthermore, all bits 
(вг to one in.) have the same- 
size shank, so changing bits is 
faster. The set shown is $12.83. 


\Nhats New 


IN HOME 
IMPROVEMENT 


BY SUSAN RENNER-SMITH 


Safe ladder 


A stable support for tricky jobs, 
Work Platform has rubber- 
tipped, nonskid legs and safety 
rails. The steel-supported ply- 
wood deck adjusts to two posi- 
tions, weighs 46 Ibs., and folds 
to store in a 13-by-25-in. space. 
Rich Ladder, Box 120, Carroll- 
ton, Ky. 41008. Price: $125. 


Sprinkle timer 
Going on vacation? Don't let 
your tomatoes die on the vine. 
The RainMatic computerized 
hose control lets you water as 
often as needed. It can be pro- 
grammed for as many as eight 
daily waterings of varied dura- 
tion, and you can change 

the schedule daily. Price: 

$70 at Sears. 


Scrap saver 


Garden Aid converts your gar- 
bage disposer into a fertilizer 
factory. Installed in the drain 
line under the sink, the unit 


spin-dries disposer scraps. - 


The odorless, finely chopped 
result can be raked into gar- 
den soil, claims Everest Intl. 

(5465 Dodds, Buena Park, Calif. 
90621). $150. 


Alarm light 

A darkened house... suddenly, 
two floodlights blaze to life, 
scaring off a burglar. Light 
Alert's infrared sensor moni- 
tors a 40-ft. area; lights come 
on only to flush intruders—or 
welcome friends. Price: about 
$300. Maker: Light Force, 321 
Rider Ave., Bronx, N.Y. 10451. 


Electronic mirror 

No more squinting into а 
fogged-up mirror. When the 
bathroom steams up, a humid- 
ity sensor turns on an electric 
heater mounted behind the 
mirror, warming it to prevent 
condensation. Maker: Electric 
Mirror Co., 335 Latimer Rd., 
London W10 6AR, England. 


Easy-care awning 
Sunvisor is the first full-size 
awning designed for DIY in- 
stallation, says Architectural 
Concepts (3 Westchester 
Plaza, Elmsford, N.Y. 10523). 
The awning's marine-grade, 
spun-dried acrylic won't fade 
and is mildew-proof, it's 
claimed. A 10-by-12-ft. awning 
costs $1,150. 


Fuel-saving boiler 
Send superhot water from a 
mini-boiler to a heat exchanger 
in a 41-gallon insulated water 
tank. Result? Ample hot water 
at a 60 percent fuel saving, 
claims Circle Combustion Corp. 
(Southside Ave., Hastings-on- 
Hudson, N.Y. 10706). The com- 
puterized system uses gas or 
oil, costs about $2,100. 
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ELECTRONICS 


BY WILLIAM J. HAWKINS 


Computer saver 


Rain, snow, bumps, and drops 
—they’re all natural enemies 
of a portable computer. Your 
defense could be the Kiwi 
(1030 E. 30 St., Hialeah, Fla. 
33013) carrying bag. It's water- 
proof, mildew-proof, and heav- 
ily padded, and comes in three 
sizes. $100 to $130. 


Portable power 

Move your finger around that 
gray rectangle above the key- 
board, and the cursor on the 
Screen moves in the same di- 
rection. That's just one way 
you can give instructions to 
the portable Gavilan computer 
(240 Hacienda Ave., Campbell, 
Calif. 95008). Micro-disc and 
modem are built-in. $4,000. 


Affordable pager [© 
Pocket pagers keep us in touch 
with the world—but until now 

they've been out of reach of 
our budgets. Radio Shack's 
pager is just $100 plus a 
monthly charge ($4 to $7, de- 
pending upon city). The serv- 
ice is limited to Dallas and 

Fort Worth, Texas, but na- 

tional coverage is planned. 


80 | POPULAR SCIENCE 


Pix fixer 


It's a fact: Frogs are green; 
people are not. But if your 


home video movies break that 


rule, try the Showtime (2715 


Fifth St., Tillamook, Ore. 97141) 


color processor. It connects 
between camera and recorder 
to give you control over color 
tint and saturation. $400. 


Walking "robot" 


Odex isn't a robot; it's the first 
"functionoid." That means it 
can use those legs to walk 
over any terrain to do jobs a 
mere robot can't—literally— 
touch. Made by Odetics, Inc. 
(1380 S. Anaheim Blvd., Ana- 
heim, Calif.), it's designed for 
military, space, and security 


STEREO 
SPORTS 


FLAT ТУ & AM/FM RADIO X 


Shirt-pocket TV 


It's a complete audio-video 
system—listen to AM-FM 
music or watch your favorite 
TV show. But it all fits in your 
shirt pocket. Made by EXP Re- 
search (20445 Gramercy PI., 
Suite 204, Torrance, Calif. 
90501), the XV-3000 has a 
1.5-in.-diagonal liquid-crystal 


applications. video screen. It's $270. 


Smart bank 


Is nothing sacred? Your piggy 
bank has been replaced by a 
computer—it keeps a tally of 
the coins you put in or take 
out (hammer not required). It's 
a four-function calculator, too. 
Computer Bank is $20 from 
Besst Value Gifts, Box 39165, 
Washington, D.C. 20016. Curly- 
tail add-on is optional 


\Nhats New 


FOR YOUR CAR 


BY JACK KEEBLER 


Pickup hoist 
Pick-Um-Up Hoist's pivoting 
steel column and extensible 
boom use a powerful winch to 
provide up to 3,000 Ibs. of 
lifting power, says T&R, Inc. 
(Box 477, Perry, Fla. 32347). A 
remote-control switch allows 
one person to handle an 
entire loading operation. 
Price: $725. 


Window whiz 
Superwasher's plastic head 
holds a squeegee and a sponge 
covered with heavy-duty net- 
ting to remove stuck-on dirt 
Its handle is a squeeze bottle 
you can fill with any cleaner. 
Made by Atlas Textile Co. (1719 
Е. 39 St., Cleveland, Ohio 
44114), it costs $4.50. 


Swiveling light 
Atension-adjustable double 
ball joint allows Pivotlite to 
swivel 360 degrees and pivot 
170 degrees left to right. The 
trouble light can be anchored 
by its top hook or by a power- 
ful magnet in its base. Plym- 
outh Products, Inc. (114A 
Church St., Freeport, N.Y. 
11520); $29.95. 


Charge tester 


Davitest not only checks the 
condition of your car's charg- 
ing system; it checks the per- 
centage of charge in any 12- or 
24-V battery, according to Am- 
test, Inc. (Box 726, 8202 West 
ML Ave., Kalamazoo, Mich. 
49009). A magnetic back makes 
iteasy to use. Price: $33.73. 


Computer scanner 
Plug the in-line connector into 
a GM car's ALCL connector 

and the DC cord into the lighter 
socket for power. Then you 
can diagnose computer-related 
problems from inside the саг, 
says Micro Processor Systems, 
Inc. (7641 19 Mile Rd., Sterling 
Heights, Mich. 48078). 

Price: $199. 


LCD ohmmeter and pyrometer 


Capable of measuring any resistance from zero to 199.9 ohms, 
Digital Lohmeter (above, left) is a valuable tool for working on 
auto computer systems, where readings of exact electrical values 
are critical. Price: $132.50. Digital Pyrometer (right) checks for 
clogged radiator tubes, misfiring cylinders, A/C-air-output tem- 
perature, and engine-oil temperature. Interchangeable probes 
make it useful on many temperature-critical jobs. It's capable of 
measuring temperatures between — 40 and 1,999 degrees F. 
Price: $190. Check-It Electronics Corp., 560 Trumbull St., 
Elizabeth, N.J. 07206. 


AUGUST 1983 


81 


Color test chart devised by 
Staff Photographer Greg Sharko 
consists of eight squares of 
colors that challenge the abil- 
ity of film to reproduce them 
accurately. Our brown and 
orangey-red proved particu- 
larly troublesome. To achieve 
maximum reproduction accu- 
racy here, on the printed page, 
the film from which the offset 
printing plate is made was ex- 
posed directly from the chart 
without intermediate stages. 


PStests the great 


new- 
technology 
color-print 
films 


By EVERETT H. ORTNER 
PHOTOGRAPHS BY GREG SHARKO 


It's hard to go wrong with the new color-negative films, 
Staff Photographer Greg Sharko and I discovered as we 
examined the hundreds of test photographs laid out on the 
long table in the PoPULAR Science library. The colors were 
bright and pleasing, details were sharp, and grain was 
virtually invisible. Each print had one of four identifying 
marks on its back: K100, K400, F100, F400. 

These were the pictures taken by Sharko, under rigidly 
controlled conditions, to test the new color-negative films 
just introduced by Kodak and Fuji. Color films by these 
two manufacturers dominate the world of amateur 
photography, and both have recently announced revolution- 
ary developments in emulsion technology. Kodak claims 
the “most significant development in 50 years.” Fuji count- 
ers with: the “most remarkable innovation in photographic- 
emulsion technology in this century” (“Through the 
Viewfinder,” PS, April and June]. 

Kodak has introduced four new color-print films: 
Kodacolor VR 100, VR 200, VR 400, and VR 1000. Fuji 

[Continued on page 120] 
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Kodak 100 


In general we found Koda- 
color VR 100 warm-toned, with 
strong yellow and green 
—excellent grass. Skin tones 
are especially good, although 
prints from Kodak tend to show 
a slight green tinge. Contrast 
is excellent, as is detail in both 
highlights and shadows. Stone 
was too warm—almost pink- 
ish. Whites in Kodak prints 
(but not in PS's own lab prints) 
were slightly murky. Sharp- 
ness and grain were superior— 
best of the four films. 


————— 


Kodak 400 | 


Color characteristics of Koda- 
color VR 400 were similar 

to those of VR 100 but, we 
thought, slightly more accu- 
rate: skin tones cleaner, grass 
excellent, strong red. But color 
characteristics that are pleas- 
ing in pictures of people work 
to disadvantage of architecture: 
Gray stone took on rosy cast, 
blue-blacks had sepia tinge. 
Contrast and sharpness were 
excellent, as were shadow and 
highlight detail. 


Fuji 100 


The excellent color accuracy 
of Fujicolor HR100—particu- 
larly in orange, brown, and 
magenta—was vitiated by ex- 
cessive contrast. This was espe- 
cially damaging in portraits, 
where cheekbone and fore- 
head highlights were almost 
white. Fuji-lab prints tended to 
be cold and bluish—disadvan- 
tageous in portraits, acceptable 
in photos of the cathedral's 
stonework. But even here, con- 
trast almost wiped out 
highlight detail. 


Fuji 400 


Accurate red, orange, and ma- 
genta in Fujicolor HR400 were 
accompanied by a blue tinge 
that resulted in cold portraits 
and bluish grass. Excessive 
contrast tended to wipe out 
details in highlights—a prob- 
lem due as much to the print- 
ing as to film characteristics. 
Sharpness and grain were 
excellent, approaching the high 
quality of Fujicolor HR100— 
indeed, sometimes it was im- 
possible to tell HR400 prints 
from HR100. 


Higher-fi ` 
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Personal portables, such as the 
Sony WM-D6 opposite, differ in 
size, weight, and capabilities, but 
all deliver superb sound. Other 
units shown (left to right, from 
top) are: Sanyo M-G100, Sharp 
QT-19R, Teac PC-7RX, Toshiba 
KT-AS1, Trio-Kenwood CP-20, 
KLH S-200, Aiwa HS-JO2, and 
Panasonic RQ-J20X. Spec 
ifications for these units are 
shown below. 
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Computerized trouble 


Coats 460 computer compares car's per- 
formance with specs stored on floppy disc. 
Results are displayed on screen, two-color 
printout, and scope. Mechanic enters data 
on grease-proof, touch-sensitive keyboards 
on remote controller (inset) or console. 


shooting programmed far your car 


Cana costly computer 
spot problems faster 
than a skilled mechanic? 


By E. F. LINDSLEY 


ELK Grove VILLAGE, ILL. 
No one was watching as I eased back 
against the fender of the 1978 Chevy 
Malibu and slipped a small vacuum 
hose from its connection to the temper- 
ature sensor. My hosts from the Coats 
Diagnostic Division of Hennessy Indus- 
tries were busy readying the company's 
new model 460 computerized diagnostic 
analyzer to demonstrate electronic au- 
tomotive trouble-shooting for me. I was 
sneaking in a little trouble of my own. 

Later on, as you'll see, my little trick 
was indeed detected. But the way it 
was detected demonstrated a great deal 
about the strengths and weaknesses 
of diagnostic computers. 

The Coats 460 is one of a class of 
versatile, intelligent engine analyzers 
being used increasingly in major-oil- 
company service stations, diagnostic 
centers, and dealer shops all over the 
country. Comparable machines—each 
with differing features and capabili- 
ties—are made by Bear, Sun Electric, 
FMC Corp., Allen Electronics, and 
Auto Sense. 

The Coats 460 may be the most so- 
phisticated, however. Its formidable 
floppy-disc memory, its ability to give 
instant comparisons of a car's perfor- 
mance against factory specifications, 
and its tape printout of the results con- 
stitute as big a step forward as the 
more familiar analyzers of the last 20 
years were over hand-held meters and 
gauges. 

Diagnostic computers are expen- 
sive: The Coats 460, for example, costs 
$25,000. But the increasing complex- 
ity and use of electronic components 
in today's cars make it harder for me- 
chanics to trouble-shoot them using 
the old techniques. [See "Computer 
Analyzer," PS, April, for a report on a 
relatively inexpensive device for DIY 
mechanics.] Soon, the machines' mak- 
ers say, few auto shops will be able to 
afford not to own an electronic analyzer. 
It's likely that you will soon encounter 
one of these computers (if you haven't 

Continued 
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chanic's prescribed fix, he can take tape 
to another garage for a second opinion. 


Trouble areas are flagged with asterisks 
on printout tape. If customer doubts me- 
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already) when you take your car to a 
garage for a tuneup. 

How smart are these analyzers real- 
ly? Can they, for example, replace the 
mechanic? To find out, I went to the 
Coats headquarters in Elk Grove Vil- 
lage for a demonstration. There, prod- 
uct manager Bill Peek and training 
instructor Mike McDow led me to a 
garage, where a gleaming red-and- 
black console with dual display screens 
and an overhead boom stood next to a 
five-year-old Chevrolet Malibu. 

"The 460 works by comparing a car's 
detailed performance against the man- 
ufacturer's specs and calling attention 
to high and low readouts," Peek told 
me as McDow began connecting the 
myriad probes from the machine to the 
Malibu's vitals. "The specs are stored 
on a floppy disc," Peek continued, wav- 
ing an envelope-clad disc about the size 
of a 45-rpm record. “Оп this one disc I 
have the specs for all the American and 
imported cars and light trucks for the 
past five years," he said. "As new mod- 
els appear, we'll add those, and we'll 
probably expand the file to cover 10 
years of data." 

By now, McDow had finished con- 
necting leads to measure battery cur- 
rent and voltage, vacuum pressure, 
ignition primary, number-one-cylinder 
ignition, top dead center, and high volt- 
age. À temperature probe was adjusted 
to enter the oil pan through the dip- 
stick hole, and an exhaust analyzer 
was clamped to the tailpipe. The test 
began. 

Peek inserted the floppy disc into a 
slot on the right side of the console, 
and the screen came to life with green- 
lettered queries popping up one after 
the other. “First, the computer has to 
pin down what car we've got here,” 
Peek explained. 

WHAT MAKE? the machine asked. 
And Peek answered “GM” by pushing 
a button on a hand-held keyboard re- 
sembling a TV remote control. The 
keyboard emitted a beep and a coded 
infrared signal. That was so the opera- 
tor could communicate even from the 
driver's seat, Peek told me. After a long 
series of beeps, signaling that the ma- 
chine was establishing the model, year, 
emissions standard, engine model and 
displacement, and more, the computer 
indicated it was ready to start a com- 
prehensive checkout. 

As McDow settled into the driver's 
seat, Peek explained that either spe- 
cific tests could be chosen from a menu 
of 21 different checks or the computer 
could run through an automatically 
sequenced checkout of all the basic 
performance factors. "I'll take the 
whole treatment," I said. 

Peek punched in the code for the first 
check: an engine-off test of battery volt- 
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age, coil primary voltage, current draw 
with the ignition on, and current leaks, 
including those that might be caused 
by a short. Almost instantly, the test 
figures flashed onto the screen along- 
side the corresponding specs for the car. 
Atthe same time, a printout on adding- 
machine-type tape began chattering 
out of a slot on the console. The num- 
bers were printed in blue, and each line 
was annotated with an okay, indicat- 
ing that the car was within specs for 
those tests. 

The next test was a measure of elec- 
trical loads and cylinder compression. 
McDow turned the key, and the engine 
cranked without starting. "The com- 
puter automatically disables the igni- 
tion," Peek said. This test checked out, 
too, but my sneaked-in trouble showed 
up in the following test. 

To check alternator charging, the 
computer "captures" an instantaneous 
reading as the mechanic eases the 
throttle through the specified 2,000- 
rpm range. The Malibu's charging ac- 
tion was fine, but when McDow eased 
off the throttle, the engine died and 


661 was somewhat 
disappointed. 
I'd expected the 
computer to name 
and pinpoint the 
hose I'd gimmicked 99 


then repeatedly refused to idle. By 
nursing the throttle, however, McDow 
managed to keep the engine running, 
though roughly. 

“It could be timing or vacuum,” said 
Peek. He coded in “Check 07,” for tim- 
ing. The tape printer chattered briefly. 
“There you are,” he said, scanning the 
tape. "We've only got four inches of 
manifold vacuum at idle and zero vac- 
uum on the ignition advance." 

I was a little disappointed. Somehow 
Га expected the computer to name and 
pinpoint the hose I'd gimmicked. In- 
stead, Peek had to duck under the hood 
to twitch vacuum lines and listen for 
a telltale hiss. “We know we've got a 
vacuum leak,” he said. “We’ll just have 
to run it down.” Knowing that this 
could be time consuming, I confessed 
what Га done and replaced the vacuum 
line. 

With the engine idling properly 
again, Peek ran through the lengthy 
menu of tests faster than it takes to 
tell it. At one point, the printer chat- 
tered again. The emissions check was 
under way and the oxygen reading was 
4.9—about twice what it should be. 


Peek turned the carburetor adjust- 
ment screws, finally getting the read- 
ing down to 4.5. “It’s still too high,” he 
said. "We'll have to find out what's 
doing it." 

I couldn't resist an attempt to out- 
guess the computer, and I dabbed my 
finger in the water dripping from the 
tailpipe. Water is a normal product of 
combustion, but this water smelled, 
felt, and tasted oily. Could it be, I 
suggested, that the PCV system was 
feeding oil into the fuel-air stream and 
upsetting the combustion gases? 

To test that, Peek tugged on the PCV 
hose. It broke apart in his hand, an 
oily, dripping mess. "That's part of the 
problem," he said, "but my hunch is 
that the EGR valve isn't working. This 
car has 47,000 miles on it, and you see 
that it hasn't been serviced.” 

He was right. A check of the EGR 
valve revealed it to be badly carboned. 
A quick cleaning helped the emissions 
readings some, but it was obvious that 
new PCV and EGR valves were needed. 

After leaving the Coats garage, I 
mulled over what I'd seen. The com- 
puter would certainly save a mechanic 
time in locating a car's exact perfor- 
mance specs. It would free his hands 
from having to scribble down readings. 
It would provide a neatly printed read- 
out with high and low results flagged 
(a bonus for customers, who can take 
the printout home). And it would give 
а fast, accurate checkout of systems 
that seem to be performing properly. 

On the other hand, the computer 
does not spell out the cause or location 
of problems, and it lacks the mechanic's 
problem-solving ability. Moreover, the 
demonstration I'd seen was on an older 
car without the complex, closed-loop 
computer systems now widely used. 
Would the computer be able to diag- 
nose a faulty microchip? Could it feed 
test input signals to the car's computer 
and get back answers? 

Peek told me that the computer is 
able to read out the car computer's di- 
agnostic code, which flags a problem 
area in a given part of the computer 
system. But for more precise trouble- 
shooting guidance, the service manual 
remains the bible. “We're aiming to 
put more than 15,000 pages of service 
manuals into the memory," said Peek. 
"Then the computer can take you 
right to the page of the manual you 
need and say, 'Here's what you need to 
know.” 

Even then, the mechanic will still 
have the job of locating the exact trou- 
ble source (such as the faulty EGR 
valve) by following the procedure in the 
manual. At least for now, diagnostic 
computers cannot eliminate the need 
for a professional auto mechanic’s skill 
and judgment. us 


PS How-To 


How to apply 
_ invisible 
insulation 


Here's what it's like to work with 
this incredible new window film 


By V. ELAINE SMAY 


With winter approaching, you may be casting an unfriendly 
eye toward your windows—perhaps even considering re- 
placing them with new double- or triple-glazed high- 
efficiency models. But new windows are very expensive— 
probably $120 to $200 for a double-glazed three-by-four- 
foot unit—not to mention the mess and inconvenience of 
replacement. 

Now you can reduce heat loss through your window glass 
by simply applying a transparent film to the inside. The 
heart of the film is a metallic coating that transmits most 
of the visible light yet reflects heat. Called Advanced En- 
ergy Technology (AET) film, it's made by Gila River 
Products, 6615 W. Boston St., Chandler, Ariz. 85224 [see 
"Invisible Insulation," this issue]. 

I put the clear AET film (it also comes with a bronze 
tint) on my glass terrace door. And although installing it 
wasn't what I consider recreation, it was not difficult either. 
You begin by vacuuming the area and shutting off all fans 
to minimize dust. Next, wash the window with water 
and detergent. While it's wet, scrape it with a single-edge 
razor blade. “Glass is fairly rough,” says Calvin Hill, Gila 
River's vice-president for marketing and sales, “and that 
also gets off things the soap may not remove.” 

Next, you cut the film an inch bigger than the window 
panel on all sides. You'll trim it to fit later. The film is as 
slippery as silk, so I used a clothespin on each end of the 
roll to keep it from unrolling. Then you remove the back- 
ing (see photo and caption) and apply the film. The job 
would be easier with a helper. 

I am impressed with the transparency of the clear film. 
Though the glass door I covered is adjacent to an uncov- 
ered window, the slight tint the film gives the glass is 
hardly perceptible by day; at night (and from outside) it 
has a slight bronze-mirror look. The effect would probably 
be less noticeable if the adjacent glass were covered also. 
Furthermore, a slight change in the coating has elimi- 
nated the effect in later production runs, Hill tells me. 
My film also has some imperfections in it (or contami- 
nants under it), and they show from close up. 

AET film is sold in home centers and large hardware 
stores from bulk rolls and in kits, precut to lengths of 48, 
78, and 96 inches. All rolls are 35 inches wide. Gila River 
expects the clear film to sell for $1.75 to $2.50 a square 
foot, the bronze for $1.50 to $2. Professional installers also 
handle the film; look under “Glass Coating and Tinting” 
in the Yellow Pages, and expect to pay $1 to $1.50 more a 
square foot. 


To install AET window film, you need a clean spray bottle filled 
with warm water and detergent (4 teaspoon to eight oz.), a 
single-edge razor blade, sponge, squeegee, and soft cloth. When 
you've cut the film to size (see text), you separate film from 
backing by putting a piece of masking tape on each side and 
pulling (top). The “good” side will have a slight tint to it. Film 
and backing are easier to separate if you spray with the water 
solution as you pull them apart. You also spray the cleaned 
window thoroughly. Both film and window should be wet when 
you apply the film. Let the film overlap the window edge on 
three sides, using a factory-cut edge on the fourth. Put it on 
carefully, and avoid wrinkles. Next, spray the film with the 
water solution to lubricate. Then start squeegeeing about two in. 
from the top of the window, working toward the sides with short 
strokes. Work from top to bottom but not all the way to any side, 
and keep the film moist. Next, trim the film using a straightedge 
and single-edge razor. Leave about a Y^e-in. gap on all sides so 
you can get out all the water. Firm pressure on the squeegee is 
required. If bubbles remain near the edges, wrap a soft cloth 
around a putty knife and use it to squeeze them out. Use the 
cloth to dry the edges. To clean, use soap and water; squeegee 
dry. Never use ammonia, vinegar, or paper towels. 
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Results of the 
seventh annual 
PS/APA contest: 


CATEGORY: 
SINGLE SHEET 


JILL SHURTLEFF, Providence, R.. 
Video-game center " 


Lucky seven proved to be just that for one extra entry in 
thePoruLARSciENcE annual design competition, conducte: 
in cooperation with the American Plywood Assn. Though 
only nine prizes had been planned for—three in each of 
the three categories determined by the amount of plywood 
used—in the heat of the judging I came up with two 
slot-together armchairs that were similar enough in con- 
cept and equal enough in the quality of execution that I 
had to declare а tie for third place in the ¥2-sheet category. 
Thus, there's a portfolio of 10 prize projects—all built of 
softwood ply and all easily duplicated by any reader who 
sends for detailed plans (see end of article for ordering 
information). Continued 


$1,000 GRAND PRIZES 


CATEGORY: 1/2 SHEET 


CHARLES S. KOCHER, Newton, ill 
Fold-flat play table 
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No waste, plus ingeniou 
hinging, made this table 
winner. Diagrams show ho 
o, both faces of panel are hinge 

across different kerfs so a 
parts are joined to fold ov 
into table with seats (right) 
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MARK R. McCLANAHAN, Clio, Mich. ояд 
Car-care cart 


Cutting pattern for game center (above) was laid 
out so full sheet can be cut in half at the lumber- 
yard for easier handling. Though designed as a 
“concentration niche” for electronic-game gear— 
with a bench that will seat two children—the unit 
can also serve as a home-computer center for 
an adult. For photo showing entire unit, see last 
page of article. The photo at far right shows the 
grand-prize winner in the multiple-sheet category 
in action. Designed for the driveway mechanic, 
it’s a combination tool chest and workbench that 
folds up and telescopes into a handy cart you 
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can roll into the garage when your tuneup is done. 
Winner McClanahan says that the small amount 
of scrap in his 1¥-sheet cutting layouts (above 
and right) was used for tool holders. But in the 
rebuild, tool-hanging was simplified by install- 
ing a perf-board panel and commercial racks. One 
42-inch length of one-inch piano hinge is cut in 
two for attaching both the table and the leg unit. 
The cart has a bottom drawer with a bin above it 
for storing heavy tools and test equipment; this 
maintains a low center of gravity and makes for 
easy wheeling. 


TABLE TOP 
381124" 


1/276 SHEETS 


Threats 


$250 SPECIAL-MERIT AWARDS 


For sheer elegance, there's 
never been a winner to top 
this one. When you want to 
change the table design, 
just flip the base. Your 
three-foot-square glass or 
clear-plastic top lets you 
enjoy either pattern: com- 
plex egg-crate (upper 
photo) or "opening book" 
(lower). Subtle color varia- 
tions complete the effect. 
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| SINGLE SHEET 


WILLIAM S. HOOPES 
* Cohasset, Mass. 
Exercise station 


Everything for a muscle-toning workout is included in this 
slot-together, peg-together exercise bench that's easily disas: 


sembled for storage. It has pivoting leg and arm presses 


—tensioned with rubber vacuum-cleaner belts. (You install 
them in pairs or threes to increase tension.) The two arm 
presses permit simultaneous use by partners. You can also 
exercise your arms while standing (photo far right) or while 
sitting or reclining on the bench (which can be padded) 


1 4/2 TO 6 SHEETS 
ШИШ ИШ ШИШ —— 


rj WW 


This ingenious unit offers two work levels. For the desk height 
(above), you can use a folding chair. For the adjustable draw- 
ing board (right), you'll need a higher perch. When not in 
use, the unit closes flat (inset, far right) yet still provides stor- 
age in five compartments designed for drawing equipment, 
rolled plans, and art board. 
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Could you choose between them? The judges couldn't, so de 
clared a tie. APA's plans sheet contains more-detailed layouts 
and assembly diagrams for both chairs—and you 
both from a single sheet of plywood. They both slot together for 
easy disassembly and take a pair of loose foam-rubber cushions. 


uld build 


Three glazed roof windows, sited due south, admit enough heat 
from the winter sun to take the chill off the interior. But since you 
don't want a hot dog on mild days, the top lifts off and rotates to 
point the “coll s" north—away from the sun. Designer Ro: 
mero says he based his design on passive-solar-heating artic 

in PS. Removable roof also facilitates cleaning 


Кире" 
EV 
TRN 
) 


d WASHER 


SEAT-HINGE 
DETAIL. 


BOTTOM SPACER 


SWING SEAT gr 


Simple double-pivot linkage (see section sketch, top) hangs the 
bench poriion inside the base for a gentle swinging action. De- 
signer Senecal says that fond memories of a lawn swing at his 
grandmother's home inspired this project. Be sure to use exterior- 
grade plywood—preferably MDO (see text). To prevent chipping 
face veneers, Senecal suggests outlining all slots with a sharp 
utility knife and metal ruler before using your saber saw. An- 
other tip: Before you drill holes in the spacers, drill the legs and 
use them as a template. Cost of hardware and paint: $17. 


TOP ок ROOF 
vod хва" 


BOTTOM SECTION OF ROOF 
FRONT SECTION 


oF HOUSE 
serai" 


BOTTOM SECTION oF ROOF 
"bass 


The contest was announced in last November's and 
February's issues. with a March 1 deadline. A total of 
$3,750 in cash awards was split between first- and second- 
place winners in each of three categori sheet (four 
feet square), single sheet (one full four-by-eight-foot panel). 
and 1' to 6 sheets (in full- or '»-sheet increments). 
Third-place winners in each of these categories received 
an honorable-mention award of a large selection of how-to 
volumes from the Popular Science Book Division. 

Efficient use of the plywood was a major conside; 
in the judging (in which I was ably assisted by APA's 
program coordinator, Maryann Ezell). Parts had to be 
scaled and nested for a minimum of waste (shown in gray 
tone in our cutting diagrams). Non-plywood purchases 
—for lumber, hardware, finishing materials—could not 
exceed $100 per project. 

The little panel symbols before each winner's name 
indicate the amount and thickness of plywood used. The 
dimensions shown in the layouts do not allow for saw 
kerfs, since it cant be known what thickness blade you'll 
be using. If you attempt a parts layout from our diagrams, 
you'll have to center all cuts on the layout lines. 


tion 


Tips on finishes 

Wherever a project is to be painted—and this year 
all our projects were—I'd recommend you choose MDO 
(medium-density overlaid) panels so you won't have to 
worry about taming any wild grain pattern. You'll see 
various edge treatments among these projects. Sometimes, 
leaving the laminations exposed (finished natural with 
several coats of clear varnish) provides a striking contrast 
tothe painted surfaces. Or enamel the edges a complemen- 
tary color. Wood stain is rarely effective on softwood 
plywood, so if you want a wood finish, you'll probably have 
to cover surfaces with a sheet veneer or a plastic laminate. 
(For the purposes of this contest, cabinet-grade hardwood 
plywood didn't qualify. Though I've always made this clear 
in the entry rules, there were a number of entrants this 
year who complained bitterly when APA disqualified 
projects built of birch or mahogany panels. 1 extend my 
sympathies to these disappointed designer-builders and 
invite their attention to the final paragraphs of this article, 
where I make a preview announcement of the expanded 
nature of next year's contest.) 

In all cases but one, APA rebuilt the winning designs 
for photography. The exception? Melissa White's stunning 
coffee table. No one could improve upon the subtle play of 
pastels in the photos originally submitted with the entry. 
One face of each of the larger, fanned-out panels is painted 
a dove gray, while the other faces are varying shades of 
gray, with a pale mauve on one face of the center panel. 
The ground edge of the glass top is tinted with the same 
mauve paint. 

The simplicity of this design is deceptive; duplicating it 
should be a challenge to any experienced craftsman. The 
slots must be precisely angled and all panels accurately 
cut so both top and bottom of the assembly will be per- 
fectly flat. (You can imagine how many trial-and-error 
cuts were required to perfect the prototype.) 


Some notes on the winners 


One ofthe entrants, David Gay, whose armchair tied for 
third place, had won an earlier PS/APA award: the top 
prize in 1980's single-sheet category (for a knockdown 
picnic table). Gay was this year's only repeat winner. The 
entrant he tied with, Tom Parker, says he designed his 
chairto *make the college-living experience a little easier." 
His chair disassembles for flat transport to campus in his 
car. Parker points out that the more accurately the slots 

Continued 
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Second looks show further reasons why these three projects won 
the top prizes. The ¥2-sheet winner (left) is a fold-flat play table 
that can be carried outside to give kids their own picnic seating; 
the four-by-four-foot hinged panel folds over for easy portage. 


are cut, the more stable the chair will be. And you should 
round off the slot's entry edges for easier assembly. 

The large work surface of Ivan Pavincic's design-center 
desk is useful for many hobbies. Pull it all the way out and 
support it on the cabinet's opened doors when you really 
need to spread out, or use it only partially extended when 
you just need a normal desk top. With proper surfacing, 
the drawing board above the desk could double as a 
demonstration blackboard. The angle of this panel is set 
by a pivoting-arm mechanism. The cutting diagrams show 
all the parts for this mechanism, just as the entry did. In 
rebuilding, APA chose to install commercial hardware—a 
transom-window rod—instead, so these parts will not 
appear on its plans sheet for this project. 

Pavincic tells me he drew up his design center in his 
native Yugoslavia, then built it when he moved to the U.S. 
He's drawn up a number of inventions on it since. The unit 
includes five different storage compartments, each de- 
signed for a specific purpose, and Pavincic keeps them all 
full. 

The solar doghouse features a brick floor and an auto- 
matic-closing door panel for retention of the direct-gain 
heat through those Plexiglas dormers. Designer Romero— 
obviously devoted to his pooch—also insulated both walls 
and roof, then paneled across the inside of the 2 x 2 studs 
and the framing for the gambrel roof. Again, APA elected 
to dispense with such refinements, and its plans sheet will 
detail only the basic structure. 

Jill Shurtleff's video-game unit can be easily dismounted 
when not in use. It provides free-standing storage, and the 
back is open for easy wiring connections. The tapered 
shape makes for versatility. When used as a home- 
computer work station, it can be tucked into the corner of 
a home office or family room. The shelf arrangement lets 
you keep a collection of software cassettes or discs at your 
finger tips. 

Charles Kocher worked out the ingenious folding table- 
and-bench unit for two active children. Kids don't always 
like to be relegated to their playrooms: Often they prefer 
to be near the adult action. Kocher's unit quickly folds for 
moving to a new location. It can be set up as an auxiliary 
dining table, while parents and guests dine nearby, or 
carried outdoors for a picnic. And if your enterprising 
youngster announces that he or she intends to go into 
sidewalk sales with a partner, it's a portable lemonade 
stand. 


96 | POPULAR SCIENCE 


The single-sheet video-game center is angled to snug into the 
corner of a room; for storage or moving, its slot-together panels 
can be disassembled. The 1'2-sheet car-tool cart provides easy 


wheeling from garage to driveway. 


Mark McClanahan wearied of lugging his heavy tuneup 
tools out of his garage to work on his car these long 
summer evenings and weekends. He told me he'd long 
dreamed of building himself a portable chest: “Compact, 
easy to move, with lots of room for my tool collection and a 
little table to lay parts on. The plywood contest in my 
favorite magazine finally got me going. Thank you." 

(And the inspiration got McClanahan a $1,000 check, 
to boot.) 


Let's keep the mix 


Though several of this year's winners are enrolled in 
prestigious design schools (see *PS/What's News," this 
issue), there is a good mix in the winners' circle: a medical 
researcher for Upjohn, a design engineer, a mechanical 
engineer, a farmer, a carpenter, an EDP systems auditor 
for Allied Stores, a college student. States with the most 
entries were (in descending order): California, Illinois, 
Michigan, Texas, New York, and Washington. The only 
states not represented at all (for shame, woodworkers) 
were: Arkansas, Hawaii, Louisiana, Maine, Vermont, and 
Wyoming. Apparently the long winter nights in the last 
three don't inspire creative shopwork; and living's too 
easy in the first three. I truly do welcome even broader 
participation in this annual event and am impressed anew 
each year at the quality of the entries. It's never hard to 
find nine or 10 projects worthy of awards and publication; 
the hard part is having to pass over the many other 
deserving entries. 

This seventh year of the contest is, in a sense, the end of 
one era and the start of another. As I mentioned in last 
month's issue (in signing off my article on waferboard as a 
new workshop panel), this year's project-design contest is 
the last in which eligibility will be limited exclusively to 
the use of softwood-ply panels. 

The next competition—to be announced in the Novem- 
ber issue of PS (with an entry deadline of March 1, 
1984)—will be thrown open to all structural panels: ply- 
wood, particleboard, waferboard, Com-Ply, and oriented- 
strand board. For complete details, see the November 
entry rules. 

Meanwhile, you can order construction plans for all 10 
ofthe prize winners shown here. Plan sheets are $2 each 
from American Plywood Assn., Box 11700, Tacoma, Wash. 
98411. For ease in ordering, see the coupon in this issue's 
“Shop Talk.”—Al Lees 


PS leisure-home pian 


Affordable 
retreat 


—build it for 
$30 per sq. ft. 


By ALLEES 


Our house designs in the POPULAR SCIENCE leisure-home 
series have always featured innovation and energy efficiency, 
and some readers have asked: Why not publish plans for 
people of modest skills who don't have a big budget for a 
second home? Designer-builder George Bunzer, who's put 
up many homes in the Carolina mountains, has the an- 
swer to that question. He was especially pleased to com- 
plete the house below for about half the cost of an average 
three-bedroom home. 

As you can see, it's a no-frills design, but it sacrifices 
nothing in either comfort or efficiency. It packs three bed- 
rooms into a compact 1,000 square feet of living space and, 
for outdoor living, boasts both a covered deck and an open 
one in the front. 

There are no hallways or nonessential partitions to eat 
up floor space. Yet the bedrooms are separated for privacy, 
and the open plan for kitchen, dining, and living areas 
gives a feeling of spaciousness. The combination sink pen- 
insula and breakfast counter can also serve as a wet bar 
for parties. 

The house is framed with 2x6s in all outside walls 


E e 
v 


(and features energy-efficient roof trusses) so you can pack 
in maximum insulation. It's set on a perimeter foundation 
of three-course block, and the floor is insulated with six- 
inch fiberglass batts. The house could, of course, be built 
on a concrete slab (at some sacrifice in insulating value) or 
over a full or partial basement. Omitting both basement 
and garage keeps building costs to a minimum; a shelter 
for your car or boat—or even a utility wing—could be added 
afterward. 

The house as shown was built, two years ago, for under 
$30,000. This included the septic tank, site preparation, 
and driveway —itself $3,000 on this mountainside lot —plus 
both deck areas and all floor coverings. However, you and 
your weekend guests are likely to find this shrewd little 
house priceless. us 


Complete plans are only $45 


Plans with all dimensions and construction details have been 
prepared by this home's designer-builder. Send $45 for one set 
of prints, $60 for four sets (for construction, financing, and filing 
for building permits), to George Bunzer, Affordable, Rte. 6, Box 
384, Murphy, N.C. 28906. Materials list is $10 extra. 
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PS How-To 


New fiberboard adds the 
fire rating of asphalt 
to the beauty of cedar 


By CHARLES SELF 


"Amazing... it really looks like a wood 
roof" My neighbor's comment was ac- 
curate. From the curb, my new roof 
looks as if it's covered with pricey, 
hand-split cedar shakes. But the Ma- 
sonite Woodruf shingles I installed cost 
less and were far easier to install. 

The new shingle is а 12-by-48-inch 
hardboard panel with a convincing 
rough-hewn pattern, complete with 
knots and ridges. Like genuine hand- 
split shakes, the shingles on each panel 
vary in thickness from “ to %6 inch. 

In addition to being five times faster 
to lay than individual cedar shakes, 
the Woodruf panels have some advan- 
tages over asphalt shingles. Standard 
12-by-36-inch three-tab asphalt shin- 


Re-roof with 
fiber panels 


—they look like shakes, 
install like shingles 


gles require about 130 more nails per 
square [100 sq. ft., a roofers’ measure- 
ment] than Woodruf. And you can lay 
Woodruf in any season because the 
hardboard doesn't become brittle in 
cold weather or limp in hot sun. 

I found another Woodruf feature to 
be a real timesaver: The shingles are 
self-aligning. Each panel has a flat, 
machine-cut upper edge that fits under 
the course above. This butts the bot- 
tom edge of each course against the 
9%-1псһ exposed “shake” below. 

The Rustic Flame Test shingles I 
installed have a UL Class C fire rat- 
ing—the same as standard, felt-based 
asphalt shingles. Rustic Flame Test. 
costs about $80 a square. (Rustic, an 
untreated version, costs about $10 less, 
but I think a decent fire rating is worth 
the extra cost) Untreated hand-split 
cedar shakes—when available—cost 
about $110 a square. Adding fire re- 
tardant boosts their cost considerably. 

Woodruf shingles can't be applied 
over spaced boards as shakes can; they 


require at least a V»-inch roof deck. 
Check your roof at the eaves and edges: 
If there are two layers of old roofing, 
you'll have to remove it all and start 
with a clear deck. If there's just one 
relatively smooth layer, you can install 
Woodruf right over it. 

The 17-year-old roof I covered was 
the original asphalt-shingle roof laid 
over %4-inch decking. The roof was 
going bald from mineral-granule loss 
and was missing several shingles. 


Beginning the job 

My first step was to examine the roof 
thoroughly, remove a few broken tab 
edges (the exposed part of the shingles), 
and clear twigs and other debris. If 
many tabs are missing, it's best to re- 
place them before re-roofing. If just a 
few are missing, they can be ignored. 
I laid roofing paper over the entire 
roof—a good idea if your old roofing 
leaked. 

Unlike handling asphalt shingles, 
you don't have to cut a “starter course" 


Guidelines for a safe roofing job 


Before planning your roof work, take stock 
of your physical readiness. Shingles can 
be carried to a roof in small batches, so 
great physical strength isn't vital. But make 
sure you're in shape for the climbing, cart- 
ing, and nailing. If you have a history of 
chest pains or bad knees, you may run into 
trouble during the job. 

Once you've decided to proceed, remem- 
ber the most important rule: Never work 
alone. If you're alone on the roof, another 
person with sound judgment and reason- 
able physical capabilities should be within 
sight and hearing distance at all times. 

Avoid using metal ladders when work- 
ing near power lines. If you must use one, 
be sure you stay at least twice the length 
of the ladder from any power line. Set the 
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ladder at the correct angle, with at least 
two feet extending above any surface you 
plan to climb on. 

Stay off the roof when it's raining, snow- 
ing, or too windy. Roof height and slope 
(апа good judgment) determine how much 
wind is too much. But when winds reach 
between 10 and 12 mph, it's time to come 
down. 

Use safety belts when needed, but be 
careful about anchoring lines: Old chim- 
neys are seldom good for the job. 

Don't take up more material than you 
will need—and make a habit of stacking it 
on the finished side of the roof. Stepping 
on a loose shingle or tool is a quick way 
off the roof. 

If something drops, let it go. Grabbing 


for falling objects is one of the most com- 
mon causes of roof accidents. People work- 
ing on the ground should be instructed to 
stay well away from roof edges. 

If you slip on the roof, drop what you're 
holding and fall flat. The extra body sur- 
face will add friction to help prevent you 
from sliding off the roof. Don't work ridge 
caps without keeping a constant check be- 
hind you. Avoid walking to roof edges, and 
use great care when you do. 

If you follow sensible safety practices, 
doing your own roofing can really save you 
money. The job | did would have cost at least 
$900 in labor alone. Such savings can be 
worthwhile, even if the job takes you several 
weekends instead of the few days it would 
take a pro.—C. S. 


Handsome hardboard shingles cover 100 
sq. ft. with 32 panels; cedar shakes would 


with the Woodruf shingles. Instead, you 
install 2':-inch-wide starter strips at 
the eaves to make a neat roof-edge line. 
You can rip the strips from the four-by- 
four-foot hardboard sheet that covers 
each shingle pallet. 

Masonite recommends using a car- 
bide-tipped or plywood-grade blade. I 
used a Black & Decker framing blade 
to cut starter strips and a Nicholson 
plywood blade to trim the material. 
Both produced clean results, but the 


take approximately 200 separate pieces for 
the same area. Optional fire retardant— 


plywood blade made the least-furry 
cuts. 

Drip edging goes over the eave starter 
strips. It's available ready-made, but I 
bent my own from aluminum-coil stock 
to get a wider lap on the roof. Don't 
install drip edges on the rakes (the side 
edges of the roof) until after you lay 
the roofing felt. You can prepare flash- 
ing for valleys, chimney, and vent 
stacks according to standard roofing 
practice (see photos). 


impregnated in panels during manufacture 
—adds $10 to price per square. 


Once you've made these prepara- 
tions, you can begin planning shingle 
layout. First, measure the roof from 
eave to ridge (roof peak). Compare the 
length at both ends and in the center 
to determine any out-of-square condi- 
tion. I was lucky; my roof had only 
about a inch difference overall. If 
your job turns up more, you can make 
up the difference by trimming some 
shingles. 


Continued. 


Professional-looking roof (above) was laid by the author—an 
amateur—who snapped a chalk-line grid to guide first few courses. 
New chalk lines were needed only every six courses. 


Ridge-cap shingles (left) are nailed from opposite roof slope with 
two-inch nails to allow for extra material thickness. The author 
covered the ridge with roofing paper and metal flashing before 
installing the decorative but fairly open cap shingles. 
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iney step flashing requires a separate 
piece for each course. Flashing is bent at 
top and inserted into scraped-out mortar 
joints, which are then regrouted. A larger 
chimney might require a separate under- 
lay of flashing attached to roof only. 


is tacked down with minimum of nails 
—shingles keep it in place. Shingles that 
lap flashing aren't nailed along trimmed 
edges—nails shouldn't penetrate flashing 
closer than six inches from center. 


Аа 


Plastic slip-on unit covers plumbing stack 
vent; roofing paper gives extra protection. 
Two shingles were cut to fit around the Ge- 
nova snap-fit flashing; then the top edge 
was nailed to hold it down while two 
courses of shingles were laid. 


Since I wanted the random-textured 
look of a true shake roof, I made sure 
the joints (where two shingles meet) 
would not fall at the same place in 
each course or row. Masonite recom- 
mends that these joints be staggered 
at least a foot apart from the joints in 
the courses above and below. But I de- 
cided to stagger the joints even more 
by offsetting the first four courses. I 
. snapped three vertical chalk lines—the 
first, 11 inches in from the roof edge 
(allowing a one-inch edge overhang); 
the next, 23 inches in; and the third 
at 35 inches in. 

I next snapped horizontal chalk lines 
11 inches up from the eaves. Masonite 
recommends dropping this guideline 
from the ridge, but if the ridge is not 
straight, the waviness will show up at. 
the eave, one of the most visible parts 
of the roof. You'll need to snap more 
chalk lines if a valley intersects the 
roof. Run chalk lines across the exist- 
ing shingles above the valley so that. 
you can align the courses on both sides 
of the valley. 

If the valley bisects the central roof 
totally, the courses need not be as close 


лоо | POPULAR SCIENCE 


Aluminum joint tab prevents water seep- 
age between shingles. For added protec- 
tion, the author inserted a strip of 15-Ib. 
roofing paper under the tab. Inflexible 
hardboard must be carefully nailed to keep 
the lower edge from lifting. 


to dead-on as otherwise. But you'll find 
appearance will be improved if you try 
to get the course alignment as close as 
possible. 

It may not seem important if the 
courses on the left side of the valley 
are a few inches lower or higher than 
those on the right, but there's an al- 
most indefinably odd look to a roof done 
in that manner. Starting courses are 
usually laid by beginning at the bot- 
tom right (facing the house) and ap- 
plying to the left. But if you don't feel 
comfortable working in this direction, 
just reverse it. 


Fill in the blanks 


Before laying the first course, I pre- 
pared a set of partial shingles to fill 
the gaps between the roof edge and the 
vertical chalk lines Td snapped. First, 
I set aside a full shingle. Then I cut 
one foot off another to yield a three- 
foot shingle. Next, I cut a shingle in 
half to create two two-foot shingles. I 
cut a foot off another shingle and set 
aside another full shingle. Result: 
eight rake-edge starter courses from 
five shingles. 


Choose nails long enough to pene- 
trate the roof deck at least ?4 inch. I 
used 1%s-inch-long galvanized roofing 
nails, except at the ridge. 

Before nailing each shingle in place, 
I aligned it with the previous one in 
the course, using the special joint tabs 
Masonite provides. These grooved alu- 
minum tabs grip the shingles under- 
side, preventing rainwater seepage. A 
slight lip at the top holds the tab in 
place against the shingle and deflects 
any water blown up into the joint. A 
central groove acts as a water trough 
for the course above. 

You don't naii through the tabs; start 
about 2%; inches in and 2*4 inches down 
from the shingle top. Do not slam each 
nail down tightly as you would if you 
were framing a house. And don't coun- 
tersink the nails. 

Nailing too loosely is a fault, as 
well; the nailhead should just touch the 
shingle surface. Otherwise, the lower 
edge of the shingle would tend to lift, 
making it vulnerable to wind and pre- 
cipitation. 

If you nail into a sheathing joint and 
the nail grabs nothing, place another 
nail near the first. Leave the original 
nail in place to seal its hole. 

Once the shingles reach the ridge 
line, you're nearing the finish. I made 
it to the ridge line with a full shingle 
at the front of the house and about half 
a shingle at the back. No problem—the 
ridge cap covered all. But before I put 
down the caps, I laid roofing paper over 
the ridge with at least a six-inch lap 
onto that final course. 

I formed aluminum stock to fit over 
the ridge, but you can buy eight-inch- 
wide aluminum stock preformed for 
this purpose. Nail it at the lowest edges 
of the metal flashing. 

Masonite's factory-made ridge cap is 
12 inches wide with a V-groove down 
the center of the back. You snap it in 
two and nail the resulting six-inch 
pieces in place so the next piece of cap 
will cover them. Seal the nails on the 
last two pieces of capping with roofing 
cement. 

Masonite guarantees Woodruf Rustic 
against hail and wind damage (to 54 
mph) for five years and against manu- 
facturing defects for 25 years. If the 
roof gives up during the first year— 
after proper professional installation 
—Masonite will either refund the cost 
of the job and materials or pay for re- 
pairs up to the cost ofthe original work. 
Unfortunately, though, the company 
won't cover amateur work—too many 
variables. 

As delivered, Woodruf Rustic has a 
dark-tan look, which is said to weather 
like cedar shakes. After six months, 
mine is beginning to mellow to a pleas- 
ing gray. us 


For a score of tough jobs, 
just add accessories to this 


master 
drill-press jig 


Part |: How to make 
the basic table and a few 
add-ons. More in Part Il 


By R. J. DE CRISTOFORO 
ILLUSTRATIONS BY GERHARD RICHTER 


A drill press can be your most ver- 
satile wood-shop power tool. But for 
each job you need a special setup. This 
master jig—actually a basic table and 
eight accessories— will outfit your drill 
press for drilling, drum sanding, rout- 
ing, shaping, and other woodworking 
chores. All will be done more easily 
and accurately since you won't have to 
improvise setups. Furthermore, you'll 
be able to use your drill press in other- 
wise-impossible ways: for drilling and 
sanding pivot-guided circles, for exam- 
ple; and for pin routing, routing grooves 
parallel to a curve, and V-block work. 
Some of these jobs can't be done any 
other way. 

Though you'll probably have little 
reason to remove the basic table from 
your machine, it takes only seconds to 
do so. The table sits solidly on the tool's 

Continued 


Main table for the master drill-press jig drawers provide storage for accessories holes equidistant from the stock's edge, 
rests on the tool's regular table and is you build. Here jig is equipped with the аз shown in left photo. Other uses for the 
secured with one or two C-clamps. Two straight fence, which makes it easy to drill fence are shown on following pages. 
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DETAIL /A 


V2" DEEP x 3/4" 
WIDE ТОЎ 
RABBET 


Qnm 
е VA" DEEP x 3/4" 
2 WIDE DADO 


V4"5LIDE LOCK 
V2" DEEP x 3/47 
WIDE DADO 

3/8" DEEP x 5/8" WIDE GROOVE 


За x 19% x 24" cabinet-grade. 
plywood 


1 Table top 1 34x 24 x 26" cabinet-grade 8 Drawer guide 4 sx% x 19" solid hardwood 
‚а MNA "het 9 Drawerside 4 Yax 3Va х 17" plywood 
а уә" fable cover x 267 aluminum (suchas ^ 10 Drawerbottom 2 Vax 8% x 17" plywood 
E te ser Е Reynolds DIY) 11 Drawer back 2 Yax 34 x 7⁄4" plywood 
3 Slide support 1 1%x 4x 12" hardwood 12 Drawer front 2 % x5 x 10%" plywood 
Partition 2 3ax4xi9W'cabinet-grade 13 Slide lock 1 Make from Уа x 3" bolt 


ү?" DEEPxI"WIDE — ^ prod 
BOTTOM RABBET 5 Closure 2 3ax5x20Vcabinet-grade Miscellaneous hardware 
plywood Уб pronged T nuts, 5 required 
6 Clampledge 1 34x 3x 28" cabinet grade 
plywood 


DRILL AND COUN- 
TERSINK FOR NO. 


4x 3/4" F.H. 
SCREWS 


INSERTS 


DIAMETER 
OF GUIDE 
а" TO SUIT 


DIAMETER DRUM 


SPECIAL INSERT FOR 
PATTERN SANDING 


FOR DRUM SANDING 
(INSIDE DIAMETER TO 
SUIT DRUM) 


Inserts fit four-in. hole in main table; they're used for drum sand- 


them, the more jobs you'll discover for them. Cut holes in some 


ing and other operations. Make them from 74-in. tempered hard- 
board (diagrams above). And make plenty—the more you use 


Inserts with holes let you use the full width of the sanding drum. 
Move the work against drum's direction of rotation, and keep it 
moving slowly but steadily to prevent indentations. (For inside 
curves, put work in place before lowering and locking drum.) 


inserts to accommodate sanding drums of various sizes, rotary 
files, and burrs. (Look for other uses for inserts in Part 11.) 


For pattern sanding, attach a disc the diameter of the sanding 
drum to an insert and align it perfectly with the drum (left). Tack 
the pattern under rough-cut work and sand (right). Pattern will 
ride against the disc, which will serve as a guide. 


drum is done by passing work between 
straight fence (sketch, right) and drum. 
Slots on base of fence let you locate it to 
fit work. Make light cuts and keep work 
moving. Feed against drum's rotation. 


1-1/2" RADIUS 
(TYPICAL) 


3/4 X 3-1/2 x 24-1/2" 


1/4x2 1/2" BOLT (4- REQ.) V4 x 3x 5/2" 
STRAIGHT а ) HARDÉOARD 
FENCE SlibxI2"5LOT _ WASHER(4REQ) CLAMP PADS 


S/Ib" HOLES 
71/2" 


3/4 x14 x 24-1/2" 


Straight fence keeps you accurate on drill- 
ing, routing, sanding jobs. First make base 
and fence. Attach fence with glue and nails; 
be sure it's vertical. Make brackets and, 


after installing the four T nuts, attach each 
bracket with glue and a two-in. flathead 
screw (up through base). Bolts through 
clamp pads fit T nuts in main table. 


Straight-line routing can be done against fence. (But be sure to 
substitute a router chuck for the standard chuck.) Make the pass 
so the cutting action will tend to force the work against fence. 
Feed from left to right. Use highest speed and feed slowly. 


own table and gets ample anchorage 
from a C-clamp or two. This month I 
show you how to make the basic table 
and four accessories. 111 present the 
others in a future issue. 

Here, the jig is Shown mounted on a 
15-in. drill press with a fairly average- 
size (11 by 14 in.) table. A smaller or 
larger table won't affect how the jig 
is built, but a few areas—the opening 
for the column, the placement of the 
clamp ledge, and the hole for the circu- 
lar inserts—must be tailored specific- 
ally for your machine. 


Making the basic table 


Cut the plywood top and aluminum 
cover to size (see diagram), and bond 
them together with contact cement. 
Mark the long dimension with an ac- 
curate center line. Precisely on the 
line, cut the opening for the drill-press 
column, using a saber saw. The width 
of the opening and the radius of the 
arc must suit the diameter of your 
tool's column. 

Put the top in position on your drill- 
press table, and use the drill to make 

Continued 


Mortising can be done against the straight fence if you equip 
your drill press with standard mortising bits, chisels, and adapter. 
Use a slim piece of wood and C-clamps as a hold-down to keep 
the work from pulling up when you retract the chisel. 


Hole-spacing guide lets you automatically 
and accurately set distance between holes. 
Author used ‘-in. guide pin, so all starter 
holes must be ¥ in. (They can be enlarged 
later.) You could use smaller pin and bush- 
ing or prepare an assortment. To use guide, 


HOLE’ SPACING GUIDE 


1/4 x 3“ PIN MADE 
FROM HEX BOLT 


14-х 5-1/2 THREADED 
ROD 


NUT (3 asap a 


WASHER (3 a) 


drill first hole, then set gauge and pin to 
spacing needed. Thereafter, inserting pin 
in drilled hole will automatically position 
work for next hole. Guide adjusts vertically 
and laterally, and it can be put in any of 
the T nuts on the straight fence's brackets. 
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V- BLOCK 


a small hole on the center line. This 
will mark the exact center of the circu- 
lar cutout that receives the inserts used 
with sanding drums. Use a fly cutter 
or a hole saw (or a saber saw) to form 
athree-in.-diameter hole. Then, work- 
ing with a portable router equipped 
with a template guide, form a four-in.- 
diameter, Y4-in.-deep concentric recess 
(see diagram) around the perimeter of 
the three-in. hole. This forms a lip to 
hold the inserts. Or you can outline 
the four-in. recess with a fly cutter and 
remove the waste with a chisel. If you 
do it the latter way, outline the recess 
before you make the three-in. hole. 


Providing for add-ons 

Carefully locate and drill the holes 
for the four ¥4-in. and two %в-іп. T nuts. 
(These will be used for bolting on vari- 
ous accessories.) In each case, first drill 
а Ye-in. pilot hole all the way through. 
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e 5/16 NUT 
T -- — Drill accurate holes 
" З s th h rod: d 
1/2. x 5-1/2 x14 Cz (2 кеа ош fihi 


them on this V-block, 
which attaches to 
the main table of 
your master jig. This 
one has enough 
built-in adjustments 
so you can be precise 
in aligning the drill bit 
with the center of the 
V. The V-block is se- 
cured with threaded 
rods that fit T nuts in 
the main table. 


5/e x 2-1/2" 
THREADED 
ROD (2 REQ) 


Enlarge this from the top to the bolt 
size that will be used and from the bot- 
tom to accommodate the outside diam- 
eter of the T nuts. These T nuts do not 
have to be installed flush, but be sure 
to use the pronged type. 

Next, use a table saw to form the 
slot in the table top and the groove 
below (see diagram detail). A very use- 
ful slide, which ГЇЇ show next time, 
rides in this groove. Be sure the saw 
is aligned so you will cut exactly on 
the center line. First form the %e-in.- 
wide slot by making repeat passes. 
Then, with the blade projecting / in. 
above the table, shape the one-in.-wide 
groove—again with repeat passes. 

Shape the slide support as dia- 
grammed, and after flush-installing 
the T nuts for the slide lock, attach 
the support beneath the table with glue 
and six No. 10 by ¥2-in. flathead wood 
screws. Be precise when countersink- 


ing the screws; they must not project 
above the table surface. 

Cut the partitions, closures, and bot- 
tom to size. Assemble the parts on the 
drill-press table so you can mark the 
exact locations of the dadoes in the bot- 
tom for the partitions and for the clamp 
ledge. Attach the drawer guides with 
glue and brads, then assemble all parts 
with glue and finishing nails. Follow 
this sequence: First install the clamp 
ledge on the bottom, then attach the 
partitions by gluing and nailing into 
the sides of the support. Finally, add 
the bottom and closures. 

A point about the clamp ledge: On 
some drill-press tables, the front edge 
is not 90 degrees to the table's surface. 
In such a case, use the clamp ledge only 
as a positioning guide; use a C-clamp 
or two at the back edge of the table to 
provide anchorage for the jig. 

The drawers hold the accessories and 
necessary hardware. Their design is 
pretty basic—not the kind of thing 
you'll find on heirlooms—but ade- 
quate. Be sure that the drawers will 
slide easily. Bore 1%-in. finger holes 
through the drawer fronts. (Knobs or 
pulls might snag clothing.) 


Workmanship is critical 


Be persnickety when constructing 
the master jig. With careful layout 
work and construction, you'll produce 
a long-lived and accurate piece of work- 
shop equipment. Carefully sand all 
parts before and after assembly. Set fin- 
ishing nails slightly below the surface 
of the wood, and fill the holes with 
wood dough. Treat all surfaces with 
a couple of coats of sealer. Polish the 
aluminum cover with very, very fine 
steel wool, then frequently apply paste 
wax, rubbing it to a polish. Also, wax 
all wood surfaces against which work 
must bear or move. 

The photos show some uses for the 
master jig and its accessories. The dia- 
grams tell you how to make all the 
parts. I'll show more accessories and 
uses for them in Part II. 

In general, follow the standard rule: 
When your cut must be deep, take the 
time to achieve full depth by making 
repeat passes. Remember that sand- 
ing should be part of a finishing opera- 
tion—don't attempt to sand when you 
should use the saw. 

When using your drill press for rout- 
ingor shaping, use chucks that are spe- 
cifically designed for those operations. 
A three-jaw chuck, for example, is not 
designed to take the side thrust that 
routing produces. 

Keep your hands away from cutting 
areas regardless of the operation. Even 
а drum sander can do damage. Always 
wear safety goggles and, when needed, 
a mask. us 


For less men 


you buy 5 acres 
of Colorado... 


A 5 ACRE VACATION HOMESITE FOR LESS 
THAN $1 A DAY 
A Rio Grande Ranch is your opportunity to purchase 
five acres of America's real estate for yourself and for 
your loved ones at a price you can afford. 
COLORADO'S RIO GRANDE RANCHES 
The ranches are located in the heart of Colorado's 
beautiful San Luis Valley, surrounded by ranges of the 
Rocky Mountains. This is good land, level to rolling. 
The air is clean; the climate healthy. What a great 
place for your vacation homesite. 
RECREATION 
Every outdoor recreation is here. Hunting for duck, 
Ik, deer and bear. Camping and exploring in the Rio 
rande National Forest. You'll find great fishing, 
oating. Wolf Creek Pass, Red River and Taos offer 
onderful skiing and winter sports. Yes, the San Luis 
alley is truly a scenic and recreational wonderland. 
LL THIS AND CIVILIZATION TOO!!! 
he towns of Alamosa and San Luis are friendly 
neighbors with stores, supermarkets, schools, 
Churches and medical facilities. Alamosa is the home 
bf Adams State College, one of Colorado's leading 
nstitutions of higher education. 


ANA 


OUR REFUND PLAN 

All Rio Grande Ranches buyers have a 100%, un- 
conditional, one year money back guarantee. Upon 
written request, within 1 year from the date of your 
contract, we will refund all monies paid for the prop- 
erty; including interest, principal and taxes. 

THE PRICE IS LOW—SPECIAL FINANCING IS 
AVAILABLE 

Just $695 per acre in 5 acre parcels; full cash price 
$3475. SPECIAL FINANCING, NO down payment; 
interest at 8% (APR), 219 monthly payments of $30 
and one payment of $9.26, total deferred price 
$6,579.26. 

REMEMBER THIS IS ACREAGE 

Not just a little plot of land; your 5 acres is equal to 20 
city lots, contains 217,800 square feet of land and can 
be yours for less than $1 a day, just $30 a month. 
ACT NOW— RESERVE YOUR RANCH 

Return the reservation form and a 5 acre ranch will be 
reserved in your name. NO obligation, NO salesman 
will call, so act NOW; mail to Rio Grande Ranches, 
Box 600, Alamosa, Colorado 81101. Risk factor; since 
land values are uncertain you should consult a 
qualified professional before purchasing. 


L] 

ї RIO GRANDE RANCHES / BOX 600 / ALAMOSA, COLORADO 81101 i 

i | YES, RESERVE a 5 acre Ranch for me. І understand | am under no obligation to purchase and 
Obtain the property gp thatno salesman will call. Please rush me complete details, purchase contract and map show- [] 
report required by П ing the exact location of my property. [| 
THIS OFFER IS SUBJECT TO ALL LOCAL, STATE AND FEDERAL REGULATIONS. [] 
Federal law and read I Н 
it before signing any- 1 NAME [| 
thing. No Federal | ADDRESS [| 
agency has judged ^ CITY STATE & ZIP Ц 
the merits or value, if KA statement and offering statement has been filed with the Secretary of State of the State of New Н 
of thi т І York, the filing does not constitute approval of the sale or lease or offer for sale or lease by the L| 
any, IS property. Secretary of State or that the Secretary of State has in any way passed upon the merits of such Ё 
[ offering. A copy of the offering statement is available, upon request, from the Subdivider. [| 
I (NYA-NO. 81-260). NP-14-83 [1 
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COMPUTER 


REVIEW. 


Epson QX-40 


Asleek аеѕк-іор computer 
made for word processing 


Single-button functions 
give you instant results 


By JIM SCHEFTER 


Sure, this Epson QX-10 looks like any 
other new desk-top computer. It’s a 
sleek, low-profile unit with two 370K 
disc drives, full keyboard, and a 12- 
inch green-phosphor video display. But 
when I turned it on, I quickly learned 
that this is not a computer that hap- 
pens to do word processing—it's a word 
processor and more that happens to be 
a computer. Why? 

One problem with most personal 
computers is that they're not “personal” 
—their software and hardware is de- 
signed for general use since everyone's 
needs are different. That means you 
must usually memorize special com- 
mands and use a combination of keys 
to do work. The QX-10 takes a differ- 
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ent tack: It's designed for people who 
need a word processor first—a com- 
puter second. The advantage is that 
both the hardware and software work 
together for simple yet powerful oper- 
ation. (I'll tell you the disadvantage 
later.) 

Turn on the machine, and in about 
30 seconds the word-processing pro- 
gram—called Valdocs, for valuable 
documents—enters from a disc in the 
first drive. From then on, Valdocs and 
a rather elaborate keyboard put you 
in complete one-button control. 

One key, for example, is labeled RE- 
PLACE, and it offers three functions: 
INSERT text, REPLACE text, and TYPE- 
WRITER for underlining and creating 
graphics manually. Put part of the doc- 
ument in boldface or italic; change type 
size or style. It's all extremely simple: 
There's a key for each. 

And when you're done, press a key 
labeled store, and the text is recorded 


on a second data disc under any name 
you've chosen. The name can be up to 
25 words long and is automatically 
cataloged alphabetically, chronologi- 
cally, or by subject, for easy location 
later. 

When you're ready to print, press the 
PRINT key. The menu you'll see includes 
full formatting functions. And as one 
document is being printed, you can 
work on another at the same time. 

At the push of other keys, Valdocs 
pulls in other software from the disc 
for special jobs: 

ө SCHED calls up an appointment 
pad. Fill in your future schedule or see 
what’s been planned for today. 

* CALC gives you normal calculator 
functions, and you can insert the re- 
sults in a document. An upcoming edi- 
tion will offer a spread-sheet program. 

* DRAW is an automated graphics 
routine to prepare charts and graphs. 

* MAIL sends or receives documents 
over the phone. (An auto-dial-answer 
modem is required.) Working with an 
internal clock, it will also send docu- 
ments automatically, at a specific time. 
MAIL can also work as an address 
book, storing and retrieving up to 1,100 
entries on a disc. 

Still other keys perform instant func- 
tions such as copying documents, “un- 
doing" your last command, or giving 
you help if you get confused. 

The unit uses a TP/M disc-operating 
system, compatible with CP/M, but 
faster. (You can exit Valdocs to TP/M 
if you like. The few commands I tried 
are the same as in CP/M.) And when I 
ran Peach-Calc (a CP/M spread-sheet 
program from Peachtree Software), it 
worked with ease. 


Oops 

Although there are obvious benefits 
to using integrated software and hard- 
ware systems, there is a problem, too: 
You must use only that company's soft- 
ware to get full benefit of the system. 
If there is a problem—a bug—you 
must live with it until it's remedied 
by the manufacturer. 

Epson's engineers called their most 
troublesome bug the “Phantom Stomp- 
er.” Occasionally, when you asked to 
copy a file, the system decided to erase 
it instead. At the push of one conve- 
nient—but deadly—button, I lost 
nearly two days of work. 

Big troubles? Not really. The QX-10 
is just going through the start-up 
pangs suffered by most new computer 
systems. In fact, by the time you read 
this, the problem will have been solved. 

The QX-10 is $3,000 for 256K of 
memory, enhanced keyboard, and Val- 
docs. A $2,500 CP/M-only model is also 
available: It comes with a standard key- 
board and 64K of memory. us 


me COLLECTOR 


10" x 10" panel 


ATTENTION... 
SMOKE AND 
POLLEN SUFFERERS 


AT LAST...EFFECTIVELY REMOVE IRRITA- 
TING SMOKE, POLLEN, AND DUST FROM 
YOUR HOME AND OFFICE AIR. 


THE ZESTRON “COLLECTOR” IS AMERICA’S NEWEST AND MOST POWERFUL BIPOLAR IONIZING 
PRECIPITATOR, AND NOT A CHEAP, INEFFECTIVE, TOY FILTER-FAN UNIT. 


Is your indoor air fresh, clean, and alive? Indoor air pollution is 
becoming a national health hazard. Energy efficient, airtight buildings 
are stifled with stale, polluted air which contains tobacco smoke; 
smoke and soot from fireplaces, heating systems, and cooking 
appliances; as well as dust, pollen, viruses, and bacteria. Most of 
these pollutants are so small (under 5 microns) that they are not 
effectively removed by common, small filter-fan units. Scientific tests 
show that these noisy, toy-like devices which emit chemical “citrus” 
odors are no match for high-powered ionizers in thoroughly cleaning 
indoor air. 


ANOTHER IMPORTANT DIFFERENCE 

You know how fresh and vibrant the air feels right after a rainstorm, in 
the mountains, or near a waterfall. That clean, alive, fresh air is rich in 
something important that is greatly depleted in our urban and indoor 
air. That missing element is negative ions, nature's own air cleaners. 
Many users experience great benefit from these amazing active ions, 
including feelings of aliveness, alertness and vitality similar to that 
experienced in the fresh mountain air. In addition, even hospitals use 
ionizers in some units. 


Filter-fan units do not emit negative ions. The COLLECTOR, by 
Zestron, creates trillions of these beneficial ions every second, while 
giving you the best performance, value, and technology in air 
cleaning. 


THE ZESTRON BREAKTHROUGH! 

Most ionizers clean your air but leave an untidy deposit of pollutants 
оп room and furniture surfaces near the ionizer. The COLLECTOR, 
by Zestron, takes ion technology a giant step forward by giving you 
superpowered ion output while depositing pollutants from your air 
on The COLLECTOR panel. This easy to clean panel features a 
scientifically formulated surface that electrostatically attracts the 
vast majority of airborne pollutants to it rather than to the floor or 
walls near the ionizer. Other bipolar ionizers with porous collecting 
surfaces that absorb odors and unsightly grime are almost impossible 
to clean. 


AMAZING DEMONSTRATION! 

Unplug your COLLECTOR, place the ionizer unit and an ashtray on 
top of the panel. Place a lit cigarette in the ashtray and watch the 
smoke rise into the air. Now plug it in, and amaze yourself and friends 
as the smoke barely rises above the ashtray and then nose-dives 
onto The COLLECTOR panel before it can enter the room air. This is 
accomplished entirely electronically with no moving parts. The 
COLLECTOR, by Zestron, is the only ionizer on the market that 
cleans the air powerfully enough to accomplish this test. 


ADJUSTABLE OUTPUT 
Some people prefer fewer ions at night. The COLLECTOR is the only 
adjustable bipolar ionizer that allows you to set the ion level to your 
personal preference. 


THOUSANDS OF SATISFIED USERS 

Don't you, your family and friends deserve the healthy, clean, fresh 
air that Zestron ionizers have brought to thousands of satisfied 
users? Users writ: simply cannot believe how much better | feel.“ 
Dr. E.K., D.D.S.—MA; “I smoke heavily and it has cleared the air as 
advertised." G.P.—WA; “1 haven't taken the top off my nasal 
decongestant spray since using your product. | was previously a 
chronic user." G.S.—S.D. 

When you use your COLLECTOR, you'll quickly feel the difference it 
makes and smell the freshness in your air. You'll actually see the 


elimination of smoke and dust in your air! 

SILICON VALLEY TECHNOLOGY 
The COLLECTOR, incorporating years of high reliability design 
experience, is built with quality parts in the heart of Silicon Valley, 
USA, to give you years of trouble free service. 


The COLLECTOR operates anywhere in your home or office for 
pennies a month and has nothing to wear out or replace. 


SUPERPOWER OUTPUT 

The COLLECTOR, by Zestron, is the only bipolar collecting ionizer 
with superpower output. The thoroughness and speed of air 
cleaning increases with more ion output, and Zestron ionizers give 
you the highest output (without detectable ozone). Don't be misled 
by low cost, low output units stating output at the emitter. Check the 
comparison chart below. Don't buy any ionizer not stating output 
using the industry standard of ions/cc/sec. at one meter. 


ADVERTISED 
IONIZER OUTPUT (1 m.) BIPOLARIZED 
ions/cc/sec. 
The COLLECTOR 1,200,000 YES 
by Zestron 
JSA Bubble not stated YES 
Aspen not stated YES 
Orbit not stated YES 
AirEase not stated YES 
AirCarell 236,000 YES 
lon Fountain 540,000 NO 
lon Cloud 350,000 NO 
lonosphere 350,000 NO 
Modulian 75,000 NO 
lon Breeze not stated NO 
FREE ION DETECTOR 


A FREE remote ion detector comes with each COLLECTOR 
to verify and compare output. When you place the detector 
next to The COLLECTOR and a competitive unit, you will see 
greatly reduced or no output from the competitive unit! 


SATISFACTION GUARANTEED 
Order a COLLECTOR now and try it in your home or office risk free 
for 30 days. If for any reason you are not satisfied, return the unit for a 
full refund including return postage. The COLLECTOR has a full one 
year warranty on both parts and labor excluding abuse. 


ADDITIONAL DEALERSHIPS AVAILABLE 

Reorders are pouring in. Customers write: "We are enjoying the 
results of the first one and are ordering two more." Dr. J.B., 
M.C.—CA; "I'ma distributor for three other ion companies, and have 
to say | am extremely, extremely impressed." T.N.—CA. 
ZESTRON, the leader in ion technology, has created a unique 
DEALERSHIP PROGRAM. Call or write for details on this RISK FREE 
OPPORTUNITY. 


TO ORDER—CALL TOLL FREE 800-372-1200. 
In Calif. 800-392-1200 or (408) 371-1200. Use your credit card or send 
check or money order to Zestron, Inc., Dept. P-8, 1901 S. Bascom 
Ave., Campbell, CA 95008. Add $4.00 shipping and handling per unit. 
(Calif. residents add 6.596 tax.) Orders outside U.S. add 1596 to unit 
cost. Order one at $119.95 or two at $109.95 each. For additional 
quantity discounts, call Zestron, «пс. 


Backyard 

[[ MA E Р , 
mini-dish 

Cana half-size antenna give 

full satellite-TV reception? 


" H 


Spacecoast dish is mounted at least five. 
ft. above ground on three-in.-dia. pipe set 
in concrete. Three struts hold feed array 


f a 
i ! th 
Antenna angle is set by the drive motors 
and is often low. If you live in a wooded area, 


you can expect lots of firewood. 
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at a proper distance to receive signal re- 
flected from the dish surface. Antenna can 
be placed up to 800 ft. from the TV. 


Now you don't need a 
NASA-size setup for 
crystal-clear pictures 


By EVAN POWELL 


The idea is central to all forms of com- 
munication systems: To receive a good 
signal over long distances, you need ei- 
ther a high-powered transmitter at one 
end or a large receiving antenna at the 
other. 

For satellite-TV reception, the dis- 
tance is more than 22,000 miles, and 
the transmitter power from the “bird” 
is about equal to that of a CB radio. 
With signals so extremely weak, it's 
no wonder backyard receiving “dish” 
antennas are normally 13 feet in 
diameter. 

But things are beginning to change. 
The newer antennas are smaller—half 


the normal size—and, according to 
their makers, perform as well as the 
larger ones. The benefits are obvious: 
easier installation, and your backyard 
wont look like a NASA ground station. 

Many of the antennas are still under 
development. One that I tried, and that 
is available, is the Spacecoast KuX 180 
antenna you see pictured here. It's a 
mere 1.8 meters (six feet) in diameter. 

It's designed to work on the C-band 
for standard satellite programming, 
but, according to company president 
Dave Bruton, it is also capable of using 
the K-band, for future DBS (direct- 
broadcast satellite) transmissions. 

According to Bruton, the concave 
surface angle of the dish has been de- 
signed with the aid of a laser so that 
the maximum signal is reflected into 
the feed array. And to keep surface dis- 
tortion due to temperature changes to 
a minimum, the dish is made from a 
composite of graphite and metallic 
fibers. The thermal characteristics of 
these materials offset each other, says 
Bruton, resulting in virtually no dis- 
tortion from —30 to 130 degrees F. And 
since the dish is so small, it is operable 
in winds up to 100 mph. 


But does it work? 


My tests were subjective but tough: 
Ilocated the antenna in a wooded area 
behind my home (trees had to be cleared 
for a direct skyward shot) and fed its 
signal to a Kloss Novabeam projection 
TV. The 6.5-foot screen of this set would 
certainly show up any deficiencies in 
picture quality. 

The antenna connects to three elec- 
tronic components: a satellite tuner, 
motor-drive controller, and polariza- 
tion rotator control. Select a channel, 
dial in the coordinates of a particular 
satellite (a directory gives them to you), 
and the next scene you see comes from 
outer space. 

The result is far superior picture 
quality than the normal UHF and VHF 
shows I’m accustomed to watching. Pic- 
tures were bright, sharp, and sparkle- 
free. (Weak signals create sparkles on 
the screen, something akin to snow on 
standard TV) And the movies I now 
watch are heightened by stereo sound. 
Even Mother Nature played a role in 
my test: Storms with winds up to 66 
mph had no effect on picture quality. 

From what I've seen, the Ѕрасесоаѕі 
system is one of the first truly *home" 
satellite systems. It's light (about 100 
pounds), making DIY installation easy. 
It comes in 30 colors to blend in with 
any setting. It offers high-quality elec- 
tronics (Dexcel receiver with Hy-Gain 
digital guidance control). And even the 
price is right: from $1,800 to $3,450, 
depending on the motor-drive system 
you choose. us 


MAKE YOUR STEREO SOUND SUPER 


FOR ONLY $4.50 
THE SOUND RIVALS THE MOST EXPENSIVE SPEAKERS 


IT'S A GREAT DEAL 
BUT THERE'S A CATCH 


Only $4.50? It's true. Sound that 
rivals the most expensive speak- 
ers? That's also true. But there is a 
catch to this deal. Not number 22. 
Actually, our first. Read on. 

We're a new company. We need 
customers. So we're offering this 
special deal, on a very special prod- 
uct. The headphones are very new 
on the market. You'll see similar 
models just beginning to appear in 
hifi stores bearing respected names 
like Sony and Toshiba. 

Actually they're miniature ver- 
sions of the famous new technology 
headphones that wrap around your 
head with a steel band. The mylar 
diaphragms are exactly the same. 
So the tight crisp response is 
unbelievable, over the entire 
20-20,000 Hz frequency 
range. And as you probably 
know mylar domes simply 
don't work with normal 
speaker magnets. So the 
miniatures have the same 
powerful rare earth Samarium 
magnets as the ones you've 
Seen. 

But here's where the similarities 
end. There is no steel band to fit 
around your head and press against 
your ears. They simply slip into your 
ears. That makes them more com- 
fortable, but what's more important 
something really amazing happens 
to the sound. You're closer to the 
music, it almost seems to envelope 
you. The sound truly is all encom- 
passing. If you ever try the older 
style headphones again, you'll think 
you're missing half the sound you've 
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come to expect. You get these re- 
markable little speakers with a 
standard phone plug adaptor plus 
an extra set of foam covers. 

Now you're saying you never 
bought a Walkman. Glad you 
thought of that. Because we also 
have this neat little radio. Take 
seven normal filter cigarettes. Line 
'em up in a row. That's the size of it. 
Really, it's that small. Plus it comes 
with its own headphone set, and it's 
powered for up to 24 hours straight 
by two normal AAA batteries. Get 
the FM stereo version for $22.50 or 
the slightly larger AM/FM model for 
$27.50. Both include headphones 
exactly like the ones we've de- 
scribed. 


Now if you like that idea, you don't 
mind the catch. Painless and easy, 
here it is: Try the radio and we'll 
throw in the extra headphones, 
adaptor and foam covers for only 
$4.50 more. 

So why do we do it? We're losing 
our shirts on the earphone, but we 
need to build our sales, and find 
people who like neat deals on neat 
electronics. We're a brand new divi- 
Sion of a very large electronics com- 
pany. And we want to show those 
guys at headquarters what we can 
do. The best way is very special 
deals like this. So you benefit. 

To try this deal with your credit 
card call the RCD toll free hotline or 
send your check plus $2.00 postage 
and handling. Specify group 1900 
on FM or AM/FM on the radio. If you 
aren't 100% satisfied return it in the 
original carton within 25 days for a 
courteous refund. No hassles, no 
problems. 

Be prepared to get an explosion 
of sound, at home or anywhere you 
go. 


CRUTCHFIELD 
CATALOG 


Wi Personal Computers 

E Car Stereo 

lil Home Audio 

W Video Systems 

@ Telephone Equipment 

O Fast Service / 30-Day Trial Period 


Join the thousands of Popular 
Science readers who regularly 
receive the world-famous 

free CRUTCHFIELD catalog. 


Save up to 40% 


шш шш шш шыш шш шш шш шш A mw 
SEND COUPON OR CALL TOLL FRI 


Be sure to mention Popular Science when calling. 


1800- 336-5566! 


I continental U.S., Puerto Rico and The virgin | 
Islands. In Virginia call toll free 800-552-3961 


m Send me your tree catalog 
: by Third Class mail 


Rush me your free catalog 
I'm enclosing $1 for First Class postage 


Name І 


Address 


| 


- State Zip 


i CRUTCHFIELD} 


Crutchfield Park, Dept. PS, Charlottesville, VA 6. 
пиш пиш пин Om um шш шш шш m ddl 
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BITS & BYTES 


By JOHN FREE 


Now you see it... 


I spotted several new Matsushita optical- 
disc machines at a New York news confer- 
ence recently. Plugged into one was an IBM 
personal computer; connected to another, 
near a colorful backdrop, was a TV camera. 
A model stepped before the camera, and 
someone pushed a button. Instantly, a still- 
frame recording of the scene went onto 
an eight-inch optical disc (above). 

Well, | thought, so what? Matsushita in- 
troduced optical-disc recorders for still-TV 
pictures sometime ago [PS, Aug. '82]. In 
those machines, a laser diode "burns" mi- 
croscopic dot patterns permanently into a 
metallic disc coating. As with other opti- 
cal discs, the on-off (reflective-dull) spiral 
pattern of dots represents encoded images 
or data. Such machines—the video equiva- 
lent of a slide projector and several hun- 
dred carousel trays—offer instant access 
to pictures. 

But this day Matsushita was unveiling а 
significant addition to optical-disc tech- 
nology: Someone pressed another button; 
the recorded scene vanished from the 
screen and permanently from the disc sur- 
face, as well. "No kidding, it's really gone," 
said a Matsushita official, assuring jour- 
nalists they'd seen the world's first in- 
stantly erasable-optical disc. Matsushita's 
erasable-optical-disc machine will be avail- 


able in limited quantities next year at an 
undetermined price. Though it was dem- 
onstrated only with TV images, this new 
erasable-disc technology also records com- 
puter data. One eight-inch optical disc, 
for example, stores 1,000 times as much 
data as an eight-inch, one-megabyte (mil- 
lion character) floppy magnetic disc, says 
Matsushita. 

The firm's erasable disc has a highly re- 
flective metallic coating that's dulled by the 
laser recording beam. A separate laser 
diode for erasing makes the surface shiny 
again. Discs can be recorded and erased 
more than one million times. 

For now, Panasonic Industrial Co. (Se- 
caucus, N.J.) markets three versions of 
Matsushita's $35,000 non-erasable, still- 
picture, optical-disc recorders. There's %- 
second access to any of 10,000 to 15,000 
TV frames. The recorders offer the flexibil- 
ity of interactive optical discs [PS, Aug. '81] 
but without long delays needed for factory- 
produced standard discs (used with play- 
back-only disc machines). Demonstrations 
with the IBM PC showed this fast access. 

Meanwhile, Japan's NEC and St. Paul- 
based 3M announced a non-erasable op- 
tical-disc system that stores 10 gigabytes 
(billion characters) on one side of a 12-inch 
disc. NEC will use the $14,000 optical-disc 
drive with its own computers this fall. 

Continued 


UNFAIR COPY 


of the world-famous 
Seiko Pulsemeter Chrono. 
Unfair? You be the judge. 


30 DAY TRIAL — 1 YEAR WARRANTY 


Introducing the 
QUARTZ 
PULSECHECK 
CHRONO 


from... 


L 86 7 
your finger. Measure your fitness = 
while exercising or at rest. PULSE 

=) PRO STOPWATCH. Ideal for 
tallying exercise or jogging time, 
conference time, minutes on your 
parking meter or anything you 
like. Split-time stopwatch lets you 
STOPWATCH time two competitors to 1/100 


second accuracy on its dual Ss) 
(se U ED 25) 
10 0858 


You also get a super-accurate NORMAL 

= =) 12/24 hour daily time function, 
electronic calendar, AM/PM mark, 
daily alarm, hourly time signal, 
night light and long-life battery. 


30 DAY TRIAL — 1 YEAR WARRANTY 


Order the Phoenix Pulsecheck from ON THE RUN on 
a 30-day trial basis. Compare it side-by-side with 
the Seiko. If you aren't convinced that its accuracy, 
Quality and features make it a truly outstanding 
value, return it in new condition within 30 days for 
a prompt and courteous refund. ON THE RUN is one 
of the largest digital watch dealers in America. 
Further assurance your investment is well prolected 
— Phoenix gives you a 1-year warranty in the rare 
event of a problem. 


FOR FASTER SERVICE 
CARD HOLDERS CALL TOLL-FREE 


1-800-437-4385 
On Tte Run 


107 Roberts Street, Dept. PS-8 
P.O. Box 67, Fargo, ND 58107 
Telephone (701) 232-9400 
To order, call toll-free number above or send check or 
money order for the total amount plus $2.50 for first 
watch, $1.00 for each additional watch. Add an 
additional $2.00 for U.P.S. air delivery. 

North Dakota residents add 4% tax 


PULSE © ON THE RUN 


* Smooth, touch-sensitive calculator 
panel appears on command. 


* No added keyboards, 
no-extra bulk. 


* Auto-calendar. 


Announcing CASIO's newest. . . 
the TC-50 sports calculator chronograph 
The calculator watch with the looks of a dress 
digital but with full calculator capabilities. 

This is the watch that is destined to 
replace a lot of watches. And calculators. 
And calculator watches. 

In fact, this beauty replaces the fact that a 
calculator chronograph has to be awkward 
and bulky and expensive. 

The featherweight CASIO TC-50 is a 
mere 9.2 mm thin with a smooth face and is 
priced at only $59.95. 


A World Exclusive: 
Touch Sensitive 
Glass Keyboard. 

Here's the first calculator 
chronograph with a totally flat 
keyboard that can be operated with 
fingers. No need to use a stylus or 
pen. With a touch of a side button, 
the face becomes a calculator sensor 
panel that senses every touch of your 


NOW FOR 


WITH THE 
FINGER-TOUCH FACE. 


* Regular and dual time in 
12/24 hour formats. 


* 3 daily alarms; hourly signal. 


* Countdown timer alarm 
and stopwatch. 


24-hour formats. Both time zones are 
displayed simultaneously. 


Full-Function Stopwatch — 

And More. 

You get complete chronograph 

features as well. Record split times. 

1st-2nd finishes. Or freeze the figures anytime 

with accuracy to 1/100 second. The 

stopwatch repeats every hour. And the 
special display allows you to view the time of 
day together with the stopwatch time. 

You also get an AM/PM indicator. 
Nightlight. Long-life lithium battery. 
Accuracy is guaranteed to + 15 
seconds a month, though you'll 
probably find that your watch won't 
vary more than 3-5 seconds. 
Constructed of featherweight black 
polysulfone, the CASIO TC-50 can be 
yours for only $59.95. The dressy 
chrome and stainless steel model 
TC-500 is also available for $79.95. 


Our Double Guarantee. 


finger. It has no bulky keyboard with 
buttons that wear, chip or catch on 
your sleeve. It looks like a handsome 
sports watch. It reads like a digital 
watch. Yet it has full calculator 
facilities. 

Now you can add, subtract, 
multiply, and divide — perform chain 
calculations to eight places with 
decimal. You can also do powers and 
reciprocal calculations. 

It's a handsome and functional way to wear 
time and calculator technology. 


The Computer That 
Never Forgets. 

This electronic mathematician also boasts 
three independent daily alarms to bring your 
attention to important daily events 
— any minute you choose. 

You can also choose to have every hour 
punctuated with a chime. Plus you get a 
countdown timer alarm to 12 hours — ideal 
for tallying cooking time or time left on your 
parking meter. 

An electronic calendar automatically gives 
you the day and the date. And as a second 
timekeeper, an additional time zone can be 
set along with regular time in either 12- or 


First, the included warranty: One- 
year parts and labor (in the rare event 
repair is needed you'll find this service- 
by-mail feature very convenient). 
Secondly, we guarantee your 
satisfaction. If not delighted with your 
CASIO, return it in new condition 
within 30 days for a full refund. 

We're one of the largest digital 
timepiece dealers in the United States 
and we're as close as your phone. 
Orders are accepted 24 hours a day, 

7 days a week 
Order now and be delighted. 


[ CREDIT CARD HOLDERS 
| ORDER TOLL-FREE TODAY 


To order, call toll-free number below, or send 

| check or money order for the total amount plus 
$2.50 for the first watch. $1.00 for each 

| additional watch. Add an additional $2.00 for 
U.P.S. air delivery. ND residents add 4% tax. 


| 800-437-4385 
One Run 


| 
| 107 Roberts Street, Department PS-8 
| P.O. Box 67, Fargo, ND 58107 
| Telephone (701) 232-9400 
TC50 /500-2/3 © 


Fiberglass 
Travel Trailer Kit 


„< Build Yourself! Save Gas 


TRAILER FOR THE '80's—Burro Travel Trailer 
kit sleeps four. Under 1,000 Ibs. Fiberglass. 
Ready to tow. Finish interior олу, Write Burro. 

4143, 21st Avenue North, Plymouth, MN 
55441. For full color catalog send $3.00 to cover 
handling. Rental Opportunities. 


BUY DIRECT AND SAVE! 
10 MEMORY PHONE 
DIALS NUMBERS WITH 
A SINGLE DIGIT! 


AMAZING PRICE ! $16.75 


Enjoy the incredible ease of dialing your 10 
most-used phone numbers by PUSHING ONE 
SINGLE DIGIT! Space-age microcircuitry puts the 
features of phones costing several hundred dollars in the 

palm of your hand FOR ONLY $16.75! 
THE PHONE THAT DIALS ITSELF! 

The Tone Phone is a designer-styled one-piece phone with 
special computer circuits so you can program any ten phone 
numbers you wish (each number can contain up to 18 digits!). Itis 
the highest quality, tested to meet the exacting standards of the U.S. 

Government F.C.C. Made of sturdy, hi-impact ivory polystyrene. 
It measures 72" L x l'2" D. 
Just push two buttons and the tone phone instantly dials that 
number for you. 
THIS PHONE COULD SAVE YOUR LIFE! 
This computer memory feature is a must for families or 
senior citizens. Ideal for the disabled or children at home alone. 
Program in the police, fire department, rescue squad, neighbors, 
doctor or anyone you might need to reach when seconds count! 
WE PASS OUR SAVINGS ON TO YOU 
How can we sell this phone for this amazingly low price? By cutting 
out all middlemen costs and passing the savings on to you! 
MORE GREAT FEATURES 
The Tone Phone has other great features as well. It comes with a FREE wall holder and an 
easily readable list of your one-digit phone numbers for quick reference. A bright LED 
light tells you when the phone is in use! The electronic bell shuts off when you do not wish 


FREE! 
Handy 
wall-holder 


to be disturbed. Has extra-long 10 foot cord. — — 
The Tone Phone also has a hold button | Mail to: Solar, Inc. Р.5.-1 
which plays continuous music while your G.P.O. Box 391 


caller's on hold (no separate music or power 
source is required) and one-button redial of 
last number called. 
Simply plug the modular cord into your 
phone jack and you're ready to enjoy the latest 
in computer age dialing convenience! 
30 Day Money Back Guarantee 
If not satisfied, return in original condition within 30 
days for a prompt refund. | 


New York, NY. 10116 
Г] YES! Send me — 10 Memory Phone(s) 
for only $16.75 ea. plus $3.25¢a. postage 
and handling. N.Y. residents add applicable 
sales tax. | 


A check or money order is enclosed for 


Sorry, no C.O.D.'s 


m to rnd to (Please Pri Print) 
PLUS a 1 Year Warranty 
TÈ our jone aver Fails to function; we M replace t, Nane 
free of charge. . Address 
© 1983 Solar, Inc. | City 


Solar, Inc. 


G.P.0. Box 391 - New York, N.Y. 10116 State Zip. 
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Bits & bytes 

And Eastman Kodak showed a prototype 
optical-disc system at a micrographics 
conference. It stores 100,000 pages of in- 
formation—equal to 50 magnetic tapes or 
2,000 floppy discs, says Kodak—on a 12- 
inch disc surface. 


Quick looks 


* A selling point for Apple Il computers 
over many new personal computers has 
been the staggering amount of software 
available for Apples. Now you can run 
Apple software on the popular IBM PC 
models. You'll need a $680 plug-in board 
called Quadlink from Quadram Corp. (Nor- 
cross, Ga.). The board translates standard 
Apple disc formats, plus high-resolution 
graphics, for IBM PC (or newer hard-disc 
PC XT) operation, says Quadram. 

* Formicrocomputer-software sources, 
there's PC Clearinghouse Software Di- 
rectory. This 840-page directory lists 
more than 21,000 software packages and 
2,912 microcomputer makers, and provides 
cross-indexing by operating systems and 
programming languages. The publication 
is available in computer stores or from РС 
Clearinghouse, Inc., 11781 Lee Jackson High- 
way, Fairfax, Va. 22033 ($32.45). 

* New Apple ll-oriented releases: Copy 
Il Plus, a $40 utility-software package, lets 
you make backup copies of copy-protected 
programs. The latest version, 4.3, has 
codes needed to quickly copy about 60 
popular software packages. But the edit- 
ing portion of the Bit Copy program, 
sometimes needed to duplicate unlisted 
programs, may demand some time-con- 
suming analysis of disc-track codes to dis- 
cover the scrambling scheme. The package 
is available from Central Point Software, 
Inc., Box 19730-203, Portland, Ore. 97219. 

* Money Tool is a new finance and bud- 
get program for the Apple Il and other 
personal computers. The three-part disc 
program simplifies keeping track of bank- 
ing, credit-card, and cash transactions. 
Money Tool's ENTRY program is used by 
both the SUMMARY section, to print out 
reports, and BUDGET, a more elaborate 
printout section that includes a percent- 
age breakdown of expenses. The $60 pack- 
age from Howard W. Sams & Co., Inc. 
(Indianapolis, Ind.), doesn't compute bank 
interest. 

* SuperWriter is a new $295 word- 
processing package from Sorcim Corp. 
(San Jose, Calif.) that combines a spelling 
checker and a program for form-letter gen- 
eration. The spelling checker, with a 20,000- 
word dictionary, is actually the firm’s Super 
SpellGuard. SuperWriter works with most 
CP/M 80, 86, and MS-DOS formats. 

® Commodore 64 Programmer's Refer- 
ence Guide is a plump (486 page), spiral- 
bound book packed with details for getting 
the most out of Commodore's moderately 
priced microcomputer. While the guide is 
not written to teach BASIC or machine- 
language programming, many chapters 
have tutorial-like sections. The $19.95 
book, published by Commodore and dis- 
tributed by Howard W. Sams, has a 77- 
page chapter on the 64's graphics features, 
including lots of details for using sprites— 
programmable symbols useful for arcade- 
type games. Шз 


JDL Leads Again 

The Saturn-15 XHP, an engineering break- 
through from JDL laboratories, has new State-of- 
the-Art technology never before incorporated in 
amateur band general microwave receivers. This 
technology increases reception from distances 
never before achieved. By designing totally new 
circuitry, and using new ultra-sensitive compo- 
nents, coupled with a precision tuned 30 inch 
receiving dish, a system gain of 68 decibles 
makes the Saturn-15 XHP the leader in micro- 
wave receivers. In field tests, the Saturn-15 XHP 
received clear, crisp pictures, where other units 
tested were snowy. During these tests the 
Saturn-15 XHP's highly sensitive downconverter 
probe was able to receive a color picture with- 
out a dish. No other unit tested could pass this 
test. 


Free Movies for You 


That's right! Free movies, sports, and special 
events, 24 hoürs a day and all commercial free. 
The Saturn-15 XHP super deep fringe microwave 
receiver can be used by homeowners outside 
the service area of local over-the-air pay TV 
stations (ex. HBO, Showtime). Yes, if the local 
pay TV station installs microwave receivers on 
homeowners TV mast, you too can receive 
those unscrambled signals free by installing the 
Saturn-15 XHP on your TV mast in minutes. A 
signal can be received up to 100 miles, 
depending on the height and power of the local 
transmitter, and the installed height of the 
Saturn-15 XHP. If you have waited to own а 
microwave receiver, or own a low power unit, 
call and order your Saturn-15 XHP and own the 
most powerful receiver available today. Free 


TV — yours for a Call. Note: General microwave receivers 
cannot be used for receiving scrambled signals. Nor can they pick 
up from cable TV or their relay towers. 


A Total Unit 

The Saturn-15 XHP comes complete with a 30 
inch precision tuned receiving dish, advancé 
design downconverter, power tuner, 60 feet 


SATURHN"15XHP 


coaxial cable, necessary adapters, mounting 
hardware, and installation instructions. A six 
month parts and service warranty covers the 
Saturn-15 XHP. 


Information for your Area 

By calling our information number (916) 454-2190 
and talking to one of our trained technicians, we 
can help determine if the Saturn-15 XHP will 
work for you. 


A Very Special Introductory Offer!!! 

As JDL Industries has and continues to provide 
the very best in products and customer service, 
we want everyone to be able to enjoy our new 
system, Saturn-15 XHP. The regular price for the 
Saturn-15 XHP is $285.00. Order C.O.D., pay only 
$260.00 and save $25.00. Trade in your old unit, 
from any manufacturer or home built, working or 
not, with your order, pay only $235.00— save 
$50.00. Or if you own our original Saturn-5 and 
wish to upgrade to the Saturn-15 XHP, return 
your unit and pay only $210.00—a savings of 
$75.00. We also accept Visa and Mastercharge 
at the regular price, $285.00. Sorry—no personal 
checks. Shipping ($9.50) and 6% sales tax for 
Calif. residents not included. Trade-in units 
become the property of JDL Industries and 
cannot be returned under any circumstances. 


Call our toll free number for placing orders only. 
Information is not available at this number. 
1-800-824-7927 

U.P.S.—C.O.D./Volume prices on request — 
(916) 454-2190 


Microwave Systems 


2012 


INDUSTRIES, ІМС. 
4558 Auburn Blvd., Suite 208, Sacramento, CA 95841 


'Satur-15 XHP must be returned within 14 days of delivery for refund if not 
satished, and is subject to a 25% restocking charge. 


FACTORY DIRECT | 


AIR BEDS FROM $19.95 | 


IT'S TIME YOU TRIED SLEEPING ON AIR. Your back 

and joints don't ache in the morning b of le 

pressure. You don't tc 
lly slex 


— 
1 turn as much and you 
ide 
ер as opposed to lying on a mattress of 
rigid metal springs 


GENUINE AIR COIL CONSTRUCTION 

the "magic." These hamber: 
ipport you when lying, sitting, or just lounging, You 

(and your sleeping partner) don't 

middie, Instead you are both 

times in maximum comfort and 

Portable Spare Bed inflating in mir 

pump or canniste ium cleaner. Rich Camel c: 

соти vith or without 1VETEEN suede-like 

90 day limited replacement warranty 


Herein lie 


Bed Size 
п 


иш иш иш WITH ORDER ШШШ ШШ ШШ 
SHOP FASTER BY PHONE f 
1-805- -966-7187 


Or send a check, or cr 


95 shippinc 


s.add& 


Velveteen 


3 т.а 9325 и т 
ST^RSHINE 0 | 
816 B STATE STREET, ОЕРТ,81 | 
SANTA BARBARA, CA 93101 


` Learn how to 
17" Program and Use 
i PERSONAL 
p COMPUTERS 


Now at Home in Spare 
Time, you can learn every- 
thing you always wanted to 
know about personal com- 
puters. How to program in 

ASIC. How to understand 
and use more than 80 
BASIC commands and 
functions. How to write and 
Tun your own programs... 
for both personal and busi- 
ness applications. How to 
use pre-packaged software 
and change it to meet your 
special needs. How to 
make sense of the over- 
whelming maze of books, 
information and advice 
available at your local com- 
puter store. 


More Than Just A Computer Manual 
is more than just another programming manual... it's 
an entire comprehensive course written by experts. Yet, 
because it was especially developed for home study, you 
learn everything right in your own home, without changing 
your job or lifestyle, without attending a single class. 


Plus" You Get Your Own Computer 
give you practical hands-on 
AM this course includes 
your own personal computer—the 
Timex 1000 with 16K memory 
module—plus a cassette recorder. 
that lets you save your programs 

оп tape. ej E the facts. 
MAIL COUPON TODAY! _ 


COMPUTER "Ta Dept. PC073 
Scranton, PA 18515 


_! 
1 


Age. 


| Adress 


REMOVES VOCALS FROM RECORDS! 


Our VOCAL ELIMINATOR can remove most or 
ually all of a lead vocal from a standard stereo 
record and leave most of the background untouched! 
Record with your voice or perform live with the 
backgrounds. Used in Professional Performance yet 
connects easily to a home component stereo 
system. Not an equalizer! We can prove it works over 
the phone. Write or call for a free brochure and demo 
record. 
Write to: LT Sound, Dept. PS, PO Box 338 
Stone Mountain, GA 30086 
In Georgia Call (404)493-1258 
TOLL FREE: 1-800-241-3005 — Ext. 51 


SAVE up to 90% 
. SURPLUS 


Surplus and other bargains galore! 
industrial, mig., marine, aircraft 
auto, hardware. A must for hobby- 
ist, mechanic, handyman, outdoors- 
тап. Our 38th Annual Catalog. 
Send $1 today (deductible from 
first order of $10 or more) 


AIRBORNE SALES 00. 
8501 Steller Dr., Dept. PS83 
P.0. Box 2727, Culver City, CA 90230 


1 on/sutezo 
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Beatthe traffic with an 


ARI car radio 


It's been available in Europe for years: 
ARI, the Automatic Radio Information 
system. It transmits a special radio sig- 
nal that helps draw your attention to 
important traffic reports over the car 
radio so that you avoid the snarls. Now 
it's come to the U.S. 

ARI works this way: Certain FM- 
radio stations are chosen to cover a 
specific traffic zone. Each station oper- 
ates normally, broadcasting its usual 
selection of music, news, and weather 
reports. But when it’s time for a traffic 
update—or there’s an emergency—en- 
gineers at the station push a button. 

At that moment, all ARI-equipped 
radios tuned to that station go to work. 
(You'll know you're tuned to an ARI 
station by an LED display on the radio 
that shows its zone number.) If the vol- 
ume of the radio is set low, the ARI 
circuit increases the volume; if you're 
listening to a tape, its music is in- 
terrupted. 

Naturally, for this to work, both the 
radio stations and car radios must con- 
tain the ARI system. At present only 
four stations (WALK, zone 2; WNEW, 
zone 3; WVNJ, zone 4; and WZFM, 
zone 5) are set to serve the New York 
area (see map). And only Blaupunkt 
offers an ARI radio, such as the $324 
Manhattan model shown above. But 
licensing for the ARI circuitry is now 
available to other radio makers. By 
1985, Blaupunkt estimates, 20 major 
metropolitan areas will be covered. 
—W. J. Hawkins 


bby Unser. Three time Indy 500 winner. He's 
enough races to have any radar detector. But he 
the new Regency. 
hat's the reason? We didn't know. So we called 
һу Unser. And got the straight story. Here's what 
aid. 
"Ме tow race cars all over the country. Nearly all 
long. It costs a lot of money. So we really don't 
eciate those special tolls called speed traps. I 
Hed a radar detector, and wanted the best. But I 
" know which one to buy. 
0 I checked with the guys at Regency. I've been 
ig their two-way radios for years, and they work 
well. It made sense that they'd know which 
[ctor to get. 
nly I never expected the answer I got. They told 
Inot to buy а radar detector. Seems I called at the 
t time. They were working on one and wanted me 
y it. OK, I said, but why is yours better than that 
lous brand everybody talks about? Well, they said 
that one I'd be paying too much and wouldn't get 
more. 
fors that? Well a detector is basically a radio. 
e other guys were the first with a superhet 
т. And back then, they beat the pants off the older 
radar detectors. But really, superhet designs 
been around in the radio business since the 
ties. So there was no new magic. The guys at 
ency said they knew how to make a good radio, 
the same stuff makes a good radar detector. 
he main trick is to get it real sensitive to what you 
t to hear, and reject what you don't want. I got 
le and found that the Regency did just exactly that. 
icks up the speed traps over hills, around corners 
far away. Yet it doesn't confuse you with any of 
bther microwave signals running around. And it 
a super job on both X and K band from moving or 
lonary guns. 
\ couple of other features make my Regency radar 
tor special. It beeps and lights to let you know 
e's a radar gun around. When you're far away, it 
slowly. The closer you get, the faster it flashes 


and beeps. So it's like a distance meter, but easier to 
use. Plus you can set it for just the flasher, or just the 
beeper or both. It even tells you if there's radar coming 
up behind you, because the Regency is good enough to 
pick up deflected signals. 


I like the fact that it has three types of mounting 
hardware. We Velcro® mount it to the semitruck. Use 
the bracket for the windshield of our pickup. Or we 
mount it on the sunvisor in the cars. It only takes a 
couple of seconds to put it on. So I just carry it with me, 
in my briefcase or my helmet bag, all the time. 

Now I don’t want you to get the idea I'm advocating 
speeding. I'm definitely not. А lot of people and cars 
just aren't good enough to be going fast. And those that 
are should be doing it on a race track. There are 
plenty, all over the country. But if those revenue speed 
traps where they write you for 56, 57 or 58 bother you 
like they do me, get the Regency radar detector. I 
know I definitely wouldn't be without mine." 

Bobby Unser drives cars that cost $300,000 and up. 
With engines that cost $48,000 a crack. Which means 
he's a pretty good judge of equipment. So if he said the 
Regency radar delector was the one, it really meant 
something. 


THE RADAR DETECTOR GOOD ENOUGH FOR 
ONE OF THE WORLD'S FASTEST DRIVERS. 


The other side of the equation was Regency. I 
turns out that they've been in the electronics busines 
for over 35 years. And they sell nearly 100 millior 
dollars worth of electronics equipment a year. Not bad 
Must be doing something right. 

So we had two sources. Both of them with goo 
track records. And both of them saying that this nev 
radar detector was something very special. That wa 
all we needed. We got in touch with Regency and mad 
а deal to handle only their new radar detector. Whicl 
puts us in a very unique position to make you a very 
unique deal. 

Order the Regency RS Two and put it in your car o 
truck. There's even a hidden remote mount version i 
you're worried about the midnight auto supply. Ther 
try out the Regency, just like Bobby Unser did. 

If you aren't 100% satisfied with its super lon, 
range sensitivity, compact easy-to-mount size or il: 
interference free alerting system; simply return it t 
RCD within 25 days for a courteous refund. There'll b 
no hassles, no problems. 

To order the Regency RS Two pictured above witt 
your credit card, call toll free or send your check {о 
just $199.95 plus $4.00 postage and handling. The 
hidden remote RS Three can be yours for only tw. 
hundred forty nine plus four dollars postage anc 
handling. 

The new Regency detector is backed by a one yea 
limited warranty, a 100 million dollar manufacturer 
and it's the choice of a guy who's as casual about doing 
over 200 mph as most people are about driving to the 
corner grocery store. Not a bad track record for such ¢ 
new product. Get your own while our supply lasts. 


g RED 


806 CUSTER AVENUE 

P.0. BOX 1494 

NORFOLK, NEBRASKA 68701 
E call TOLL FREE 800-228-8108 


Gain control knob concealed in 
base. Red indicator light signals 
operation. Simple attachment to 
your hi-fi unit; plugs into standard 
TIOV outlet. Stands 16-1/2" tall 


A good FM antenna is 

probably the single most 

significant purchase any- 

one can make to improve 

reception. Rabbit ears 

and the flat, twin lead 

dipoles supplied by the 

manufacturers of most tuners and receivers 
just don't make the grade. 

Now, advanced Italian technology brings 
you this well-designed, well-constructed, hi- 
performance instrument. It can be used 
either as an omnidirectional antenna—as 
illustrated—or as a directional antenna— 
when placed in a horizontal position. Manu- 
facturer's specifications project a gain of 
+24dB in the generating frequency band, 
with just a 3dB noise figure! Selectivity is OdB 
at 50 or 150MHz. No wonder critical listeners 
acclaim this new electronic marvel for the way 
it enhances strong FM signals and pulls in 
weak ones. 

15-Day Trial Offer 

You'd expect to pay a lot more for an 
antenna of this quality—the manufacturer's 
suggested retail price is $99. But, as an intro- 
ductory special, it's yours for just $49.95, plus 
$3.75 postage and handling. Try it on your set 
for 15 days and enjoy unsurpassed listening 
pleasure. If not completely satisfied, return for 
full refund. You take no risk! Order today. 


PARSEC 
ELECTRONICS 


540 Madison Ave., N.Y., N.Y. 10022 


For fastest service on credit card orders 
call TOLL-FREE 


800-255-0504 


9-5, E.ST.— Mon-Fri. 


з 


Parsec Electronics 
540 Madison Avenue, NY., N.Y. 10022 


4 

^I 

I 

YES! Pase send те Power | 
1 FM Antenna(s) @ $49.95, plus 

$3.75 postage and handling. (NY. residents Û 

please add sales tax.) П 

Charge my credit card: І 

C MasterCard Û] visa C American Express I 

1 

I 

1 

1 

1 

Ц 

і 

[| 

1 

I 


Account No. 


Exp. Date 


Signature 


Г] Check or money order enclosed 


Name 


Address. 


сиу 


State. 2р 


| n | 


116 | POPULAR SCIENCE 


Desk-top copier 
—snap-in cartridges 
promise no-fuss servicing 


Canon may have an answer to long 
lines at the big office copy machine: 
Its new plain-paper PC (Personal 
Copier) machines are priced low 
enough—$995 and $1,295 suggested 
list-so that numbers of them can 
be distributed throughout offices. 
They're also affordable to small busi- 
nesses, church groups, or office-at- 
home professionals. The new copiers 
are based on a throwaway cartridge. 

How do Canon's new copiers com- 
pare with what's on the market? Al- 
though some plain-paper machines 
are being discounted to prices compa- 
rable with Canon PC's, most low-cost 
personal copiers require specially 
coated paper. Reproductions from 
these machines seldom match the 
quality of plain-paper copies. 

Canon claims its new copiers virtu- 
ally eliminate the leading cause of 
service calls: complaints about copy 
quality. "These problems are related 
to the photoconductor, charging, and 
development,” says Jim Tsujita, 


Canon's quality-assurance manager. 

To solve these problems, Canon en- 
gineers spent 21? years squeezing the 
major components of a plain-paper 
copier into a compact, disposable plas- 
tic cartridge (see diagram). The idea 
is to operate a PC for 2,000 copies, 
throw away the cartridge, and snap in 
a new one. Parts that normally wear 
out, accumulate dirt, or are consumed 
will be new and clean. 

Each cartridge has a full supply of 
toner (powdered ink). Cartridges with 
black toners cost $65 and those with 
brown or blue toners, $70. You can 
make two- and three-color copies by 
switching cartridges and feeding the 
copy paper through again. 

Canon's first two cartridge models 
are the PC-10 and PC-20. The $995 
PC-10 is a typewriter-size manual- 
feed model that makes one copy at a 
time. The $1,295 PC-20 includes a 
100-sheet paper-cassette mechanism. 
The PC-20 makes,up to 19 copies with 
one setting.— Thomas A. Minnella 


ORIGINAL 
'COPY 


~ CLEANING 


© Сы 
a 


Disposable PC cartridge (dotted lines) for 
new Canon copiers contains most com- 
ponents of larger, conventional plain-pa- 
per machines. Copying process is based 
on xerography—photocopy technology 
pioneered by Xerox Corp. Original copy is 
moved over a light source. Image of orig- 
inal passes through a strip of fiber-optic 
lenses (1) and is projected onto surface of 
a light-sensitive drum. A thin wire, the pri- 
mary corona (2), puts a positive charge on 
the drum surface. As drum rotates, light 


reflected from original partially dissipates 
charge on drum, leaving latent image 
identical to dark areas on original. This 
positively charged latent image attracts 
negatively charged toner—dry, powdery 
ink—from developing cylinder (3). Nega- 
tive toner particles on the drum are then 
drawn to copy paper by a positive charge 
on transfer corona (4). A cleaning assem- 
bly (5) collects excess toner swept off 
drum by a wiper blade. Finally, toner im- 
age is fixed by hot pressure rollers (6). 


Two facts you'll find hard to believe . . . 
1. This phone, with engineering for 
the year 2001, is yours right now. 
2. Your cost is only $99.95. 


Some of the brightest electronic 
engineers in the world decided to build 
а telephone that makes all others 
obsolete. 

This phone would have a big 
memory to remember (and dial with one 
or two buttons) a lot of phone numbers. 

It would handle one or two lines, 
with a "hold" button, for big-phone 
performance and convenience. 

It would work with rotary pulse or 
Touchtone®, so you can use it to talk to 
а computer or to use MCI, Sprint, or 
any of the tone-code long distance 
services. 

It would display the number being 
dialed in LED-illuminated figures, to 
prevent errors even in the dark. 

Most of all — 

It would be beautiful, a magnificent 
Sleek instrument to enhance any room. 

Ladies and gentlemen, we give you... 


The Electronic Secretary-Phone 


* Takes Two Lines; "Hold" Button 

* Remembers 32 Numbers 

* Speakerphone with Volume 
Adjustment 

* Sleek Contemporary Styling 

* Selectable Pulse or Touchtone Dialing 

* LED Display Shows No. Being Dialed 

Every other state-of-the-art phone 
we've seen handles either just one line 
or (bulkily) five lines. 

The ELECTRONIC SECRETARY- 
PHONE is about half the size of most 
phones, but its innards are crammed 
with advanced electronic technology. 

What a timesaver! It "remembers" 
up to 32 numbers! Enter them just once. 
— then call any of them by pushing one 
or two buttons. 


Two-In-One, with "Hold"Button 
You control two separate phone 
lines, which means you can have a true 
multi-line conference call without 

involving the phone company. 

Talk on Line 1; or put the call on 
Line 1 on hold while you talk on Line 2; 
or tie both lines together by depressing 
both buttons! 

Best of all, you can touch one key 
and you'll have a hands-free 
speakerphone whose sound fidelity is 
surprising. Your phone has a volume 
control, of course. 

Before we tell you how little it costs, 
here a few more timesavers and 
conveniences built into your Electronic 
Secretary-Phone: 


Elegant, Expensive-Looking, Easy! 

We've seen phones you need an 
engineer's degree to operate. A child 
will have no trouble putting this wonder- 
phone through its paces. 

You won't dial a wrong number 
because an LED display shows you, 
digitally, the number you're calling. 

You can call MCI, Sprint, your 
computer, or anywhere you need the 
touchtone signal. A touch of your finger 
Switches back and forth from pulse to 
touchtone. 

Automatic redialling of the last 
number? Of course. No jangling ringer- 
bell; the ringer is a pleasant electronic 
tone. 

But we think what you'll like most 
about the Electronic Secretary-Phone is 
its beauty. If ever a phone could win an 
award for design, this is it. You'll be 
proud to have this phone in your home 
or office. 


LED Display Shows No. Being Dialed. 


The ELECTRONIC 
SECRETARY-PHONE 


$99.95 complete 
SAVE $20.00! Two for $179.90 
(* $2.50 per total order for shipping) 


Get It Far Below Market Place 

We originally planned to sell this 
phone for $169.95, and it would be a 
bargain at that price. When we decided 
to feature it in our catalog, we lowered 
the price to $129.95. 

Now we've been able to contract for 
enough of them that you can own an 
Electronic Secretary-Phone for only 
$99.95! At that price, while we have 
them, you should order two. 

Our absolute guarantee means 
you'll have a month to use this phone 
and see for yourself that our claims 
about it are true. Enjoy it! 


WE ABSOLUTELY GUARANTEE! 
Plug in the ELECTRONIC SECRETARY- 


PHONE. Use it for up to 30 days. If you 
decide for any reason you don't want to 
keep it, return it for a 100% refund. 


Order TOLL-FREE 
For fast delivery on credit card orders. 
call toll-free 24 hours a day, 7 days a week: 


1-800-824-7888 


Ask for Operator 551 
(in California call: 1-800-852-7777) 


Or send check or money order. 
Please add indicated shipping cost. 


NEW HORIZONS 


Dept. PS8 1 Penn Plaza / Suite 100 
New York, NY 10119 


> Rid your home 
or plant permanently 


t's not a pretty topic, but let's face it, mice, 
just rats, roaches, bats, fleas, spiders and other 
pests and varmint make life miserable at home or 
$6995 at the plant. Sure, there are all kinds of poisons 

— that get rid of them — temporarily. Trouble is that 

Ly tanii Jol PPS ^ those poisons usually contain carcinogens that 

оа, ` " endanger you and your household pets. And, un- 

fortunately, in just a few generations (and that can take as little as a few months) the "little visi- 
tors" usually develop immunity against them. 

DeciMate works on an entirely different principle -- it delivers a tremendous blast of ultra- 
sound that is totally inaudible to humans and pets, but that sounds like an onrushing 747 jet 
plane to pests and varmint. It totally disrupts their eating, sleeping, and reproductive patterns. 
They become so thoroughly discombobulated that they'll leave your home within a few short 
weeks -- never to return. There is nothing to prepare, nothing to set up, no poison, no dead ani- 
mals and no mess. Pests just disappear. DeciMate model 550C protects 3,500 ft.2 or 25,000 ft.3. 


Just plug DeciMate into your 110 V and 
watch your space become totally varmint 
free. You have two levels of output inten- 
sity, depending on the severity of the 
problem. It is à humane, clean and totally 
effective system to rid yourself of pests 
once and for all. Clean up your home or 
plant and order DeciMate today! 


We sell onl! 
model 


the DeciMate 
, the most power- 
ful and versitile unit in the 


FOR FASTEST SERVICE ORDER 


TOLL FREE (800) 227-3416 
In California Call (415) 433-7540 


Please give order 104133 and your major chargecard 
number and exp. date. If you prefer, mail check or 
chargecard authorization for $89.95 plus $2.00 for 
post. /insur. (plus sales tax for California delivery). 
You have 2-week return privilege and 1-year guarantee, 
of course. For quantity orders, please call or write 
“Premium Manager" 


& 779 Bush Street 
USSG San CA 94108 
Russell's, 1 
Write us for our very unusual catalog — tree! 
When in San Francisco, visit our Bush St. store! 


FM TWO-WAY RADIO 
FOR 5495 


HANDS-FREE FM TRANSCEIVER 
REQUIRES NO LICENSE 


This portable transceiver offers the clarity and 
convenience of short range, interference free FM 
communications, without even pushing a button. 
Thanks to a voice activated transmitter system and 
a headset with a built-in antenna, you can operate 
the RCD Professional Transceiver “hands-free”. 


Why spend up to $500 for a portable two-way 
radio if all you need is reliable short range 
communications. With the RCD radio you get up to 
М mile range, and no license is required, so you 
don't have to wait. And it only costs $49.95. 
It's a risk free proposition! If you're not 10096 
satisfied within 20 days, simply return it in its 
original box for a courteous refund. 
To order your Professional 2 way radio risk free 
8 with your credit card call our toll free hotline. Or 
send your money order, Visa or Master-Charge 
number plus $2.00 for postage and handling. 


It's a risk free investment that will give you 
professional short range communications with 
hands free operation, for only a fraction of the cost 
of normal business radios. 


i RED 


Important Notice: Please do not confuse 
DeciMate with similar looking units of low 
intensity and only one output level. Deci- 
Mate "sweeps" from 25,000 to 65,000 Hz. 
in each cycle -- other units have constant 
frequency. They may cost a few dollars 
less, but they cannot possibly do the job. 


806 Custer Avenue/P.O. Box 1494 
ч Norfolk, Nebraska 68701 
| call TOLL FREE 800-228-8108 


Computer 


add-ons 
cool and cut noise 


Clip-on fan for Apple Il (top) prevents heat 
buildup. Sound baffle (above) reduces 
noise from popular dot-matrix printers. 


What do you do when optional-feature 

cards—and heat—begin to accumulate 

in an Apple II computer? My solution: 

asmall and noisy desk fan pushing air 
through side vents. But I've found that 
a fan tailored for Apples, such as the 

System Saver from Kensington Micro- 

ware Ltd. (919 Third Ave., New York, 

N.Y. 10022), does the job better. The 
$90 add-on mounts flush with the Ap- 
ple cabinet, pulling warm air over the 
computer’s metal-case power supply 
and out. Heat buildup in a computer 
reduces component life and may scram- 
ble programs. System Saver has a front- 
panel power switch, used in place of 
the Apple's awkward rear-panel switch, 
plus two auxiliary AC outlets. A built- 
in circuit clips voltage spikes and filters 
high-frequency noise. 

Eeek, screech, eeek. The sound of a 
dot-matrix printer—tiny pins slam- 
ming on paper—can put family mem- 
bers or co-workers on edge. When I 
popped my Epson MX80 into Sound- 
Trap, a new acoustical housing, I was 
amazed at the noise reduction. The 
$100 baffle from Trace Systems, Inc. 
(1928 Old Middlefield Way, Mountain 
View, Calif. 94043), holds most popu- 
lar printers, and a larger $200 Sound- 
Trap accepts wider printers such as the 
MX100. An optional stand allows you 
to use the housing as a copy holder. 

—John Free 


No wonder they call it the SUPERFONE! 


At Last—a Cordless Phone 
with TWICE the 
Fidelity to Rival Phones with 
Cords, and a Privacy Code 
System — All This in a Phone 
Less Than an Inch Thick! 


The Super Fone is less than 1" thick. The base unit has a built-in speaker phone, 
a fully independent intercom and is 110 volt-220 volt switchable. 


Range, Sound 


Until now, cordless phones have 
given you wonderful convenience. But 
they've had two problems: 

1. ш. range is limited to 600 to 700 

et. 

2. Some of them sound as though 

you're talking inside a barrel. 

As cordless phones have become 
enormously popular, another problem 
has arisen: two people, living near each 
other, can have the same el. Not 
only is there line confusion, but someone 
else can literally make a long distance call 
on your phone. 

No more. Never again. 


Range: 1500 Feet OR MORE! 


The SuperFone 650 uses state-of- 
the-art electronics to bring you the 
ultimate cordless phone. Sound quality is 
superb — andit stays superb, 1500 feet or 
more from the base station. That's more 
than twice the distance of standard 
cordless phones. 

Only SuperFone 650 has a secret 
code system to prevent interference and 
false operation of the phone. You choose 
from 512 possible "code" combinations. 
Both the base unit and the phone are 
locked onto that code, which you can 
change when you want to. 

o other phone can interfere. No 
other unit can share the signal. No one 
else can hear or speak on your сапіег- 
wave. 


Enormous Range 

We say the SuperFone 650 has a 
range of 1500 feet. 

Notice we didn't say "up to" or "asfar 
as" 1500 feet Theres no hedging, 
because this seems to be the minimum, 
not the maximum range. 

Users report 1800 and 2000 feet. 
That's nearly halfa mile. SuperFone 650 is 
aradiophone, not a toy, and that's why its 
Signal doesn't break up or start hissing or 
crackling when you get half a block away. 

You can tell when you heft it. It's a 
Little Giant. You can feel the power inside. 
What a marvel of electronic engineering it 
is! And it's tough, too. It fits into your shirt 
pocket, and you can bounce it around all 
day without damaging it. 


Intercom — 


SuperFone 650 is The Everything 
Phone. Anything any phone can do, it can 
do. 


First, the base station is a speaker 
phone. Touch a button and you can have 
a hands-free conference conversation in 
the room in which the base station sits. 

Next, it's an intercom. You can page 
the handset from the base unit and have a 
private conversation. You have a true 

intercom, по! just a signal. 

Third, you have a privacy button. 
Push that button and you'll still be able to 
hear am the other party says, but he 
or she won't be able to hear you until you 
take the button off "hold." 

Fourth, you have an automatic redial. 
Touch the key and the SuperFone will 
redial the last complete number. 

What else? A switch which 
makes it impossible for anyone to call out 
on the remote phone, without changing 
the ability to receive calls. А volume 
control for the speaker on the base unit. A 
call button to page the base from the 
cordless phone. THIS PHONE HAS 
EVERYTHING! 


30-Second Installation 

Plug your SuperFone 650 into any 
wall AC outlet. Push its standard modular 
terminal into the telephone plug. You're in 
business. 

Every component is heavy-duty, 
from the built-in condenser microphone 
(with automatic gain control) to the LED 
indicator lights. This phone is designed for 
hard use. 

The SuperFone 650 is yours for 
$249.95 in regular pulse-dial version, 
$269.95 in Touch Tone®. If you want the 
SuperAntenna with it, giving you a range 
ofa mile — or even more — you can have 
both for $319.95 (rotary pulse) or 
$339.95 (Touch Tone). Or you can get the 
SuperAntenna alone for $79.95. 


We Absolutely Guarantee! 


Use the SuperFone 650 (or any 
electronic instrument you acquire from 


us) for up to 30 days. Iffor any reason you 
decide not to keep it, return it for a 100% 


refund. 


The pune ee aon 
rotary pulse dial — 19.95 
phone and SuperAntenna — $319.95. 
The SuperFone 650, 
Touch Tone dial — $269.95 
phone and SuperAntenna — $339.95. 
The SuperAntenna, 
no phone included — $79.95. 
Multi-Line Adapter, lets you plug several 
lines into one SuperFone — $39.95. 
Add $4.50 per total order for shipping. 


Rotary Phone or Touch Tone ®? 
SUPERFONE 
Is Available For Either! 


Most cordless phones work on "pulse" 
(rotary) only. You can't use them for MCI, 
Sprint, or any of the other systems requiring 
TouchTone — including talking to a computer. 

The SuperFone 650 now has a Touch 
Tone model, so you can have the unmatched 
double convenience of a cordless phone and 
tone dialer! 

(Touch Tone model slightly higher.) 


TRIPLE THE RANGE 


OF ANY CORDLESS PHONE! 
The will give your 
cordless phone, of make or 
model, three times the range it has now. 
If the range is 700 feet, it'll leap to 
over 2,000. If it's 1500 feet, it could be as 
far as one mile! 
Easy to install. Only $79.95 
complete. Add $4.50 for shipping. 


AW 


For instant service, if you have a VISA 
or MasterCard, call toll-free 24 hours 
a day, seven days a week: 


1-800-824-7888 


Ask for tor 551. 
(in California: 1-800-852-7777) 


NEW HORIZONS 


Dept. PS8 , 1 Penn Plaza, Suite 100 
New York, NY 10119 


Discover 
the challenge and 
enjoyment of kitbuilding. 

Over 450 exciting kit products. Com- 
puters, television and stereo compo- 
nents, ham gear, test instruments, 
home security and energy conserva- 
tion devices, automotive and marine 
products, robots and more. 


Send for your 
Heathkit Catalogs Today! 


! Heathkit 


Send to: Heath Company 
Benton Harbor, MI 49022 


Please RUSH me: 


О Heathkit Electronics Catalog 
Dept. 016-082 
О Heathkit Computer Catalog 


| | 
| l 
l l 
1 l 
| | 
| 

1 Dept. 357-082 | 
| Name 1 
Address | 
| l 
l City State 
I l 
| ees Zip l 
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New-technology films 


Continued from page 82] 


has two new color-print films: Fujicolor 
HR100 and HR400. Both manufactur- 
ers claim increased sharpness, better 
color, and a vastly improved speed- 
grain ratio— greater sensitivity accom- 
panied by a decrease in graininess, a 
triumph of modern technology. 

How do the films compare? We de- 
cided to find out by shooting the two 
Fuji films side by side with the two 
Kodak films that are directly compar- 
able in speed: Fujicolor HR100 and 
HR400 versus Kodacolor VR 100 and 
400. We set up four different test shots: 

* A color chart designed by Sharko 
to check the color accuracy ofthe films, 
and photographed in our studio under 
controlled lighting conditions using 
studio flash. 

* Anoutdoor, full-length portrait of 
our model, Lorraine Kuhn, in bright 
sunlight against a green-grass back- 
ground—the way most outdoor people 
pictures are taken. 

* A head-and-shoulders portrait 
photo of Lorraine, using on-camera 
flash—the way most indoor people pic- 
tures are taken. 

* An architectural photograph with 
a lot of fine detail. Sharko found a tall 
building near St. Patrick's Cathedral 
on New York's Fifth Avenue from which 
he shot the lanterns and crockets of 
that century-old landmark. 

To check the ability of the films to 
capture fine detail, and as a check for 
excessive graininess, we selected a tiny 
rectangle of that negative of St. Pat's 
and blew it up big. We found that bit 
of picture particularly revealing on sev- 
eral counts: for demonstrating general 
sharpness and detail, for showing the 
effect of the film's contrast character- 
istics on a single-colored material like 
stone, and for the chance to study the 
shadow detail within the church's lan- 
terns—those dormerlike structures on 
the roof. We also, of course, examined 
the negatives themselves under high 
magnification. 

To ensure that the individual char- 
acteristics of lenses didn't color the 
results, Sharko used the same lens (on 
different cameras) for each series. 

What about exposure latitude—the 
ability of a film to produce an accept- 
able print even when over- or under- 
exposed? With modern 35-mm auto- 
matic-exposure cameras, exposures off 
by more than a stop or so would be rare, 
so we decided not to check for extreme 
exposure latitude. Nonetheless, we 
wanted to know how the films would 
perform under limited exposure varia- 
tions. Sharko made each initial expo- 
sure based on a reading with a hand- 
held meter. Then he made additional 
exposures, varying a half stop at a 
time, to over- and under-exposures of 
two stops each way. Within those expo- 


sure ranges, all four films offer such 
comfortable latitude that it is almost 
impossible to tell the resulting prints 
apart. And judging by our previous ex- 
perience with their predecessor films, 
the outgoing Kodacolor and Fujicolor, 
we think that you could over- or under- 
expose the new films by two more stops 
—say four stops either way—and get 
acceptable, though not necessarily the 
best, prints. 

Finally, because we wished to antici- 
pate the results that you would get 
with these films in your homes and on 
your travels, we decided to have them 
processed, not by our expensive profes- 
sional color lab, but by the film manu- 
facturers themselves: Kodak film by 
Kodak, Fuji film by Fuji. (Later, of 
course, as a check on the manufac- 
turers' processing, we had our profes- 
sional lab make additional prints so 
we could judge whether the problems 
and defects we found should be as- 
cribed to the film, the film processing, 
or the printmaking.) 

And last, a word of caution. Differ- 
ences in color, contrast, and sharpness 
among films can be extremely subtle. 
And the accurate rendition of those dif- 
ferences in a modern mass-circulation 
magazine is extraordinarily difficult 
—and sometimes impossible. If, when 
you study the pictures and read the 
captions, you find a slight disagree- 
ment, trust the words. High-speed 
presses can't change the color of those. 

How did the films fare in our tests? 
On the whole, extraordinarily well. 
Here are some of our conclusions: 

* In all characteristics, the two 
Kodak films and the two Fuji films re- 
sembled each other far more than they 
did the same-speed films of the other 
maker. 

* With both Kodak and Fuji films, 
it is hard, and sometimes impossible, 
to tell 400-speed prints from 100- 
speed. Both films bear out their mak- 
ers' claims of increased sensitivity and 
reduced graininess. 

* Prints were not equal to the films 
in quality. Kodak prints had murky 
whites and were tinged with green 
—defects that prints made by our pro- 
fessional lab did not have. Fuji prints 
had excessive blue, and a naturally 
contrasty film was given still more con- 
trast in prints. And these film proces- 
Sors, in our experience, are among the 
best; drugstore and economy prints 
would probably have been far worse. 

* We did not include Kodacolor VR 
200 and 1000 in our tests, but our pre- 
vious experience with these suggests 
that the 200 could be used in virtually 
any role in which you'd use the 100, 
and that you should save the 1000 for 
very-low-light conditions. 


Happy shooting! us 


Nowcasting 
[Continued from page 68] 


weather computers linked to local com- 
munication networks would make a 
weather-warning system possible. The 
NOAA's MacDonald sees applications 
such as these: 

* You're planning to drive 400 miles 
from New York City to Buffalo, N.Y. 
But before you leave, you fire up your 
home computer and key in the itiner- 
ary. The computer, linked to a local 
PROFS network, prints out a detailed 
weather prediction. It tells you that 
during the first two hours of the drive 
you will encounter fair weather. But 
150 miles down the road you may run 
into light showers, turning into haz- 
ardous freezing rain. 

* You live in the Midwest's tornado 
alley. Suddenly, at 2 a.m., your com- 
puter begins beeping an alarm. You 
stumble out of bed and read a message 
glowing on the screen: DANGER. А TOR- 
NADOMAY HIT YOURHOMEIN 10 MINUTES. 
TAKESHELTER As you bundle your fam- 
ily into the cellar, the muted roar of a 
twister grows louder. 


Saving money and lives 


Forecasters know that the present 
weak link in weather warnings is get- 
ting the message to the public. Every 
five years or so, for example, a bad flash 
flood kills 100 or more people in the 
US. Forecasters issue timely warnings, 
but the flood may come at night when 
its victims sleep. PROFS, combined 
with home computers and other alarm 
systems, promises a means of tackling 
the problem, NOAA experts believe. 

Researchers involved with PROFS 
see economic benefits as well as the 
potential for saving lives. A saving of 
some $3 billion annually—resulting 
from things like moving your car into 
the garage before a severe hailstorm 
arrives or harvesting crops before such 
a storm hits—could be realized with 
better meteorological information. 
Also, electrical utilities and building 
managers equipped with short-term 
weather forecasts could trim energy 
consumption substantially, MacDonald 
believes. 

But replicating PROFS systems 
throughout the country will be a costly 
task. The NOAA has already spent 
$14.5 million developing it. Putting a 
PROFS station in all National Weather 
Service offices would require up to $1 
billion. 

Although he’s facing a 50 percent 
budget cutback to $2 million next year, 
MacDonald has been organizing a num- 
ber of related projects and is confident 
he can keep PROFS going. “The mar- 
riage of meteorology and computer sci- 
ence holds revolutionary capabilities 
for the field of forecasting,” he says. 
His NOAA team is working hard to 
prove it. us 


FAMILY OF SEVEN CUTS 
HOT WATER BILLS IN HALF!" 


Tankless Heater Provides Endless Hot Water 


The Hughson family of Pennsylvania 


The Hughson family 
just took 7 showers in 
a row — the 7th was 
as hot as the first — 
and they're saving 
hundreds on their hot 
water bills too. 


Sound, Simple, Money-Saving Idea 


Did you know that much of the energy 
used to heat your basement tank of water 
is dissipated right through the walls of the 
tank itself and into your storage or crawl 
space area? 


The Perfect Answer-New Thermar™ 
Tankless Instant Hot Water Heaters 


If heat losses are created by the need to 
keep large volumes of water standing in a 
tank, why not eliminate the tank? And, 
that's just what Thermar™ has done. In its 
place we have developed a tiny, super 
powerful instantaneous heating unit which 
ACTUALLY CREATES HOT WATER AS YOU 
USE IT. A microswitch on the unit auto- 
matically turns on the moment hot water is 
needed. Then a continuous stream of 
delightful, sparkling hot water flows from 
the tap for shower or wash basin. IMAGINE 
— as much hot water as you want — 
produced in a never-ending stream as long 

S you need it. 

he ordinary Tank-Type Hot Water 
Heater is the most "Energy Costly" appli- 
ance in your home. In this day of rising 


e Selected For Energy House 
World's Fair 
e Featured in Popular 


Science Magazine 

e Seen on TV! ы 
Member — Gas Applian: 

И Manufacturer's Assoc. Inc. 


costs and energy consciousness, a new 
THERMAR™ TANKLESS INSTANT HEATER 
should be considered by everyone inter- 
ested in saving money and saving energy. 


THERMAR" 
TANKLESS 


STORAGE TANK 


Tankless design is 
small in size, doesn't 

heated water — 
but creates it on de- 
mand. Uses no energy 
until you need hol 
water. Can produce 
120 gallons and more 

water when needed. an hourt 


ULL. Listed Electric 
and AGA Certified Gas Models 
Thousands in Use Around the World 


You'll recover the initial costs many times 
over in fuel savings as the years pass. And, 
you'll enjoy a lifetime of hot water — 
shower after shower after shower! 


* Savings will depend upon local cost of fuel, type of fuel. 


used, condition, age and type of present heater equipment. 


FOR RUSH DELIVERY OF FREE ENERGY CATALOG AND FULL DETAILS 
USE COUPON BELOW OR CALL 1-800-228-6505 


plI-2--2-------------------------- 


р” THERMAR отон тео я 


wees Greenwich, CT 06830 
I would like to cut туни water heating bills іп half! Please RUSH your FREE catalog of THERMAR™ 
INSTANT, TANKLESS HEATERS. Include details of the absolutely unique 10 year guarantee and replacement 
plan. | understand that | am under no obligation to buy anything and no salesman will contact me. 


Name 
Address 
City State Zip 

Canadian Residents send to: 56 Bramsteele Rd. Suite & Brampton. Ontario L6W3N4 PS0883 


لج ص 
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Now Save 20% 
on a famous 
TROY-BILT* 


Tiller! 


dust 
ONE HAND! 


''Off-Season'' Savings now in effect! 
Right now is the best time ever to learn 
about the amazing TROY-BILT Roto 
Tiller-Power Composter...the ‘‘break- 
through'' machine that's allowing anyone 
—of any age—with any soil—to easily 
have a fabulously fertile, productive 
garden! For free complete details, prices, 
write today to: 


TROY-BILT 102nd St. & 9th Ave., Troy, NY 12180. 
© 1983 Garden Way, Inc. 


— —Á — 
cud er Roto Tiller-Power Composters 


tend ‘St. & 9th Ave., Troy, N.Y. 12180 
Please send the whole wonderful story of TROY-BILT® | 


Roto Tillers including prices and OFF-SEASON-SAVINGS 
пом in effect for a limited time. 


Build Your Own Grandfather Clock 
Prices Starting Under 


265 


(including 
movement and dial) 
e Do-it-yourself case 
kits, parts pre-cut 
Finished clocks 
Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 
*Hierloom quality 
Factory direct 
prices 
Solid brass 
West German 
chiming 
movements 
Money back 
guarantee 


Prompt shipment 


MASTERCARD and 
VISA ACCEPTED 


Call or Write: 


EMPEROR?” 
CLOCK COMPANY 


WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 


Dept. 824 Emperor Industrial Park 
Fairhope, Alabama 36532 
Phone 1 205 929-2318. 


IN CANADA: Emperor Clock Company, Inc.. Dept. 824 
508 Newbold Street, London, Ontario МЕ 1K6 
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SHOP TALK 


By AL LEES 


Previewing a PS house 


The two photos below are construction 
shots of an exciting house PS commis- 
sioned for its October issue. Architect Jef- 
frey Milstein is familiar to regular PS readers 
from such past projects as his solar work- 
shop [June '80], firewood shed [April '81], 
and add-on sunspace [May '82]. But Jeff 
had never designed an entire house for us 
before. Naturally, it's solar. 

Nearly all the home's heat will be pro- 
vided by highly efficient passive and 
hybrid systems. That central sunspace- 
greenhouse is the primary collector in a 
two-zone system. During the winter its 
massive masonry wall stores heat, while 
the door and window openings in it let heat 
circulate throughout the house by convec- 
tion. There's a novel provision for heat 
storage, as well. 

Note in the first photo that this masonry 
wall was the first thing erected. The rest 
of the house was then framed out from it. 
Finishing touches are being applied as | 
write this. 

PS will be offering complete plans to 
readers who want to duplicate the house. 


Plumbing goes fully DIY 


Though one of the major do-it-yourself 
trends in the last five years has been in 
replacement plumbing parts (every home 
center has at least one long rack of carded 
items with installation instructions), there 
have been a few holdouts. 

Notable among these was American- 
Standard, a company that's always dealt 
directly with professional plumbers. So it’s 
news that one more stronghold of resist- 
ance has crumbled. A-S recently introduced 
a complete line of kitchen and bath fittings 
in single- and dual-control designs. You'll 
find them displayed at better home cen- 
ters in packages with thorough instructions 
printed on the back. 

In the photo above I'm learning how to 
install an A-S kitchen faucet with spray hose 
on my own three-hole sink. Since these 
single-control models carry a 10-year drip- 
free warranty, | was eager to replace my 
existing leaky faucet. The blister-packaged 
unit is in the foreground; I’m holding its 
box, which has a diagram that simplifies 


the job for just about any homeowner. 

If any question arises during the job, 
there's a toll-free phone number printed 
inside the package. 

Once l'd silenced the kitchen drip, how- 
ever, my hissing toilet tank sounded louder 
than ever. I'd lived with this annoyance for 
months: That push-button valve at the 
ball-cock pivot never fully closed, despite. 
varied adjustments to the float rod. So | 
revisited my home center for a Fluidmaster 
model 200-A repair valve. 

Installation couldn't have been simpler, 
despite needlessly botched instructions on 
the side of the box. You just back off two 
existing nuts under the base of your tank 
and lift out the old ball-cock assembly (top 
photo). After putting the new float-cup 
tower in its place, you snug the two nuts 
that clamp it to the tank and reattach the 
supply line (second photo). 

The new float cup works with water pres- 
sure—not against it, like the ball cock. My 
only question now: Why haven't these ob- 
viously superior devices become standard 
equipment on all new toilets? 


New paperbacks for homeowners 


Four just-released titles in the growing 
Ortho library may cast a shadow of guilt 
across your summer indolence. Each an- 


MUST LIQUID Padars ere 


AT BELOW DEALER COST! Liquidation Inventories! 


We are authorized liquidators of 


consumer products that must be 
‘quickly sold at drastic price reduc- 
tions for reasons such as: 
Overproduction, Last year's mod 
conomic recession. Out- 


коя ишы, BIET d 
other financial problems. Order 
cancellations. Plant closings, etc. 
М you know of any company with 

dy 


W! FACTORY PERFECT! 


Don't let a storm rob YOUR home of 
vital electric power! Use this 1000 
watt generator as a reliable 
standby source of 115V AC. 

(and 12V DC) plug-in 

electric power. 


Only 43 pounds! 
Easy to carry! 

Ideal for hunting, 
camping, fishing 


nounces a 96-page manual crammed with trips . . . for RV or 

color photos and expert sketches: Finish lake cabin . . . for 

Carpentry Techniques; Painting and Wall- um {кк power 

papering; Home Care and Upkeep; Stor- 12 |) ANYWHERE 

age Projects. They аге $5.95 each at most P you need it! 

home centers. о surge power. 
750 watts 

— — KAWASAKI continuous 

uild yourself a winner super-quiet 76cc power. 


You can get plans for all 10 of those prize- 4-cycle gas engine. 


winning plywood projects shown in the 
color portfolio in this issue. The American | A storm could knock out your electrical power for 


te an | | hours or days, leaving you groping in the dark, with- 

Plywood Assn., in its annual sponsorship out any cooking facilities. Your furnace motor could 

of the competition, is making detailed | stop, due to downed power lines, and leave your fam- 
plans available to any reader who wants ily shivering and miserable in the cold! 

to build one or more of the projects for his But... уои NEVER have to worry . .. when you have 

impli i i this generator standing by. With two 115V AC out- 

own use. To simplify ordering, clip the cou- ete 1o plug into, vou can operate lights, TV. electric 

pon below. blanket, small power tools or kitchen appliances. Of 

Plans for many winning projects in our Course you can't run everything at the same time. 


But you CAN keep vital functions going, as needed. 


Away from home, this 43 Ib. generator can add the 
comforts of electrical power to your campsite in the 


earlier contests are now out of stock, but 
there's good news: A book, collecting plans 


of all past winners, is now being compiled. woods or to your family outing by the seashore. есап tcx plane, boat, etc 
Watch this space for details when it's pub- run your hand power tools in the field or your RV re- 
lished next year. frigerator in the wilderness. And, in winter, you can use the 
У 12V DC outlet to bring a "dead" battery backtolifel Youcan Comparable models 
ү--------------------+ run АС and ОС items at the SAME time on this generator! priced at 


I | | The 76cc. KAWASAKI gasoline engine assures you of de- 
ORDER PLANS FOR du pendable performance, (Other components and final as- ERE 88.00 


There are NO belts or pulleys to slip or replace. NO fuses to 
burn out or replace, thanks to automatic reset that provides [OUT THEY GO AT ONLY: | THEY GO AT ON 


overload protection. These are important features when you 
are many miles away from the nearest stores! 
© Low noise, spark arrester muffler. USDA approved for use 
in national parks, so you can take it on camping trips. 
€ Two 115V AC outlets and one 12V DC outlet. 
-cycle gasoline engine with automatic throttle control. 
ngine exposed for faster cooling and easy maintenance. 


Offer void outside original 48 states. 


One year warranty on parts and labor Price subject to change after 60 days. 
Over 200 authorized service centers nationwide! amit} ج‎ 


[C.0.M.B. Co. / Liquidators Dept. F-35-1186 


6850 Wayzata Boulevard / Minneapolis, Minn. 55426 
Send — — 1000 watt Generator(s) at $298 each plus $13.50 
‘each for shipping and handling. (Allow 4-5 weeks for delivery. 
Credit card customers сап order Add 2-3 weeks extraif paid by check. Sorry, no C.O.D. orders.) 


I 

[| 

I 

i American Plywood Association 
j Dept. PS 8/83 

1 Р.О. Box 11700 

1 Tacoma, WA 98411 
[| 

[| 

[| 

[| 

Ц 

[| 

! 

[| 


Please send me the following plans at $2.00 
each. Allow three to four weeks for delivery. 


Fold-Flat Play Table $ 
Invertible Coffee Table $ 
Slot-Together Arm Chairs $ 
Video Game Center $ 
Exercise Station $ 
$ 
$ 
$ 
$ 


Lawn Bench Swing 
Car Care Cart 


Dual Level Design Center phone, 24 hours a day. 7 days a week Minnesota residents add 6% state sales tax. 
Solar. Dog House Toll-Free: 1-800-328-0609 | o my check or money order is enclosed 
| 9 — 1f busy signal, or if no answer. call: | Charge my: C MasterCard O VISA C Am. Ex. O Diners Club 
| enclose (total amount) $ Toll-Free: 1-800-328-5727 Acct. No. Exp. 
[| i -! PLEASE PRINT CLEARLY 
1 This coupon is your mailing label. I In Minnesota, call: 1-800-742-5685 
PLEASE PRINT 1 
Name 
Address ORDER LIQUIDATORS OF CONSUMER PRODUCTS 
City Bite Э ! 6850 WAYZATA BLVD. @ MINNEAPOLIS, MN 55426 Parum 


[————————————— d 
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TAKING CARE OF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) to Car Care, 
POPULAR SCIENCE, 380 Madison Ave., New York, N.Y. 10017. We'll pay 


By STEVE MERCALDO 


$50 if we use it. If two or more readers send the same tip, payment 
goes to the one with earliest postmark. No tips can be returned. 


Band aid 


Adjusting your car's transmission bands 
at the maintenance intervals specified by 
the manufacturer could save you the ex- 
pense of a complete overhaul. The job is 
not difficult. You'll need a torque wrench, 
basic hand tools, and, of course, the man- 
ufacturer's repair manual. 

Here's how it's done: Jack and support 


the vehicle. Remove any dirt from the ad- 
justment screw with a stiff brush. Next, 
loosen the screw's locknut. Hold the lock- 
nut and tighten the adjusting screw to 
specification with the torque wrench. Now 
loosen the adjustment screw the recom- 
mended number of turns. Hold the adjust- 
ment screw, and then tighten the locknut. 


Brake-caliper support 


Repairs to the disc-brake system, front 
suspension, or front-wheel-drive assem- 
bly often require the removal of the disc- 
brake caliper. Don't let the caliper hang 
unsupported by its flexible brake hose. Use 
a short piece of wire to suspend the heavy 
caliper. Otherwise, serious damage could 
be done to the rubber line. 


Sneaky leak 

V-type engines may sometimes develop a 
hard-to-locate oil leak at either the front 
or rear end ofthe intake manifold. On these 
engines, the intake manifold not only at- 
taches to the cylinder heads but also seals 
the valve-train valley. Defective manifold 
end seals let oil from the valve train leak 
past the manifold and onto the exterior of 
the engine. Remove and clean the mani- 
fold, and replace the gasket. 
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Tappet tip 

It's hard to set the cold-tappet clearance 
on an engine. Why? Because to adjust the 
tappet clearance of a cylinder you must 
know when it's firing. Here's a clever way 
to do it. Cut away the center of an old dis- 
tributor cap. Mark the cylinder numbers 
on each tower. With the spark plugs re- 
moved, rotate the crankshaft damper. The 
rotor's position in relation to each tower 
tells which tappet should be adjusted. 


Timing marks 
Even when they're not obscured by dirt 
and grease, your car's timing marks may 
be difficult to read with the stroboscopic 
timing light. This is particularly true in 
bright sunlight. Remove any dirt or grease 
from the marks on the damper and the tim- 
ing plate itself. Then, white typewriter cor- 
rection fluid can be applied to the marks 
to make them easier to read. The fluid dries 
quickly and is surprisingly durable. 


Specifications: HMR 20 
GAIN - 45 db 
Frequency - 2.1-2.6 GHz 
DISH SIZE - 20" full parabolic 
| TUNING - 55 thru 75 Mhz 


| Suggested retail price - $325 


Now as low as $1 65 


SELECT MARKETING, INC. 
Dealer Inquiries Welcome 


шып ums Gus num Gm 

Complete and mail to: 

SELECT MARKETING, INC. 

P.O. Box 833 

Corona, CA 91720 
We accept VISA or Mastercard or money order 
(allow two weeks for processing). If you prefer, 
personal checks are accepted (allow 4-6 weeks 
for processing). 


California residents, add 64% Sales Tax 


TOTAL 
Remember, NO SHIPPING OR HANDLING CHARGE 


NOW! GET 
COMMERCIAL-FREE 
TV IN YOUR HOME 
24 HOURS A DAY. 


Now in your own home you can receive the highest quality, most 
popular micro-wave receiver system in the country... for only 
$165.00. 

You can watch 24-hour-per day movies, special sporting events and 
lots more, all on the TV set you are currently using! 

It takes just minutes to install and then you can sit back, relax and 
enjoy all the great 24-hour programming month after month for free. 


STATE-OF-THE-ART EQUIPMENT 

This powerful HMR-20 microwave receiver system is designed to be 
installed within sixty miles of the microwave transmission station in 
your area (unobstructed line-of-sight) and comes complete with all 
the hardware: 60 FEET OF COAXIAL CABLE, CABLE ADAPTORS, 
POWER SUPPLY TUNER, INSTALLATION INSTRUCTIONS. 

We also offer our newest and most powerful antenna, the HMR-28... 
with 4096 more power for the sharpest picture possible and the 
longest signal distance . . . only $220 complete including shipping and 
handling. 

Both of these great antennas are tuneable through 44 frequencies, 
providing you with the greatest selection of programming available. 


NO RISK GUARANTEE 

Both units carry a 6-month limited warranty on defects in material 
or workmanship’. If you are unhappy with your unit for any reason, 
just mail it back within 30 days and receive your refund, no questions 
asked. 
“AII units returned for refund that are not defective are subject to a 15% restocking charge. 


SPECIAL LIMITED OFFER 

For a limited time only, you can receive, ABSOLUTELY 
FREE, a beautiful LCD 5-function digital watch with steel 
casing and lighted read-out. This watch is dustproof and is a 
$29.95 value. Only one watch per family, р! Remember, a 
value like this can't last long, so place your orders today. Stock 
Is limited to quantity on hand. 


YOU'VE GOT NOTHING TO LOSE. 
Call today — our lines are open 24 hours a day, seven days a week. 
Our operators are waiting right now to take your order. 
CALL TOLL-FREE for orders only 
Nationwide, call: 1-800-854-0561 Ext. 806 
In California, Alaska and Hawaii, call: 1-714-953-8168 


For information only, call: (213) 956-5508 any time Monday thru 
Friday 9 am to 6 pm Pacific Daylight Time 


NAME 


ADDRESS 


CITY 


PHONE: am 
Please check one: 
OVisa 

O MasterCard 


'SIGNATURE REQUIRED 


IOL 


О Money Order (AMOUNT ENCLOSED) 
O Personal Check (AMOUNT ENCLOSED) 


EXP. DATE 


HO 


WORDLESS WORKSHOP 


By ROY DOTY 
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е 
(areal computer at the price of a toy 


` 
: N 
7oMMoponE O4 COMPUTER AND SOFTWARE 


тоге power than Apple I! at half the price) 


5159.%0* 


$199.00 * 


70K DISK DRIVE 


"ACTION FRICTION PRINTER $159.00 # 


( Ж with software savings applied) 


COMMODORE 64 COMPUTER $159.00 
fou pay only $259.00 when you order the power- 
‘ul 84K COMMODORE 64 COMPUTER! PLUS we 
3ack the SPECIAL SOFTWARE COUPON with 
your computer that allows you to SAVE UP TO 
$100 off software sale prices!! With these sav- 
ngs applied your net computer cost is only 
$159.00. 


170K DISK DRIVE $199.00 
You pay only $299.00 when you order the 170K 
Disk Drive! Plus we pack the SPECIAL SOFT: 
WARE COUPON that allo ои to SAVE UP TO 
$100 off software sale prices!! With these sav- 
ings applied your net Disk Drive price is only 
$199.00. 


TRACTION FRICTION PRINTER $159.00 
You pay only $259.00 when you order the Com- 
star F/T deluxe line printer that prints 8 1/2 x 11 
full size, single sheet, roll or fan fold paper, 
labels etc. 40, 66, 80, 132 columns. Impact dot 
matrix, bi-directional, 80 CPS. PLUS we pack the 
SPECIAL SOFTWARE COUPON that allows you 
to SAVE UP TO $100.00 off software sale 
prices!! With these savings applied your net 
printer price is only $159.00. 


80 COLUMN BOARD $159.00 
You pay only $159.00 for this 80 Column Board 
п it is purchased with a COMMODORE 64 
puter ог a Disk Drive or a Printer or a 
lonitor. If purchased alone the sale price is 
179.00. Included with this board is word pro- 
зог pack, electronic spread sheet and mail 
rge data base on two tapes. List $275.00. 
Disk add $10.00). 


EXECUTIVE 
WORD PROCESSING PACKAGE 

RIPT 64 EXECUTIVE WORD PROCESSOR is 
he finest avallable for the COMMODORE 64 

imputer! THE ULTIMATE for PROFESSIONAL 

rdprocessing application. Featuring simple 
peration, powerful text editing with а custom- 
ized word dictionary, complete cursor and in- 
|sertidelete key cbntrols, line and paragraph in- 
jsertion, automatic deletion, centering, margin 
(settings and output to all printers. Included is a 
powerful MAIL MERGE When used with THE 
(COMPLETE DATA BASE PACKAGE. List $99.00. 
Sale $79.00. Coupon Price $52.00. (Disk only). 


COMPLETE DATABASE PACKAGE 

|А user friendly data base system that makes in- 
formation easy to find and store. You can add, 
change, delete, and search for data. Print the in- 
formation on a printer in any format desired. 
When combined with the word processor pack 
lyou have a powerful merge program that allows 
custom documents and personalized mailing 
lists. List $89.00. Sale $69.00. Coupon Price 
($46.00. (Disk only). 


Add $10.00 for shipping, handling and insurance. Illinois residents f 
please add 6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII 1 


orders. WE DO NOT EXPORT TO OTHER COUNTRIES. 


Enclose Cashiers Check, Money Order or Personal Check. Allow 14 days 
for delivery, 2 to 7 days for phone orders, 1 day express mail! Canada ! 


orders must be in U.S. dollars. 


SALE 


WE 
HAVE 
THE 
LOWEST 
PRICES 


SPECIAL SOFTWARE COUPON 


We pack a SPECIAL SOFTWARE COUPON 
in very COMMODORE 64 COMPUTER-DISK 
DRIVE-PRINTER-MONITOR we sell! This 
coupon allows you to save up to $100 OFF 
SALE PRICES and much more off list 


PROFESSIONAL SOFTWARE 
COMMODORE 64 


Plus 

Disk 
Total Text 2.6 Word 

Processor 

Disk $4995 52600 
Total Label 2.6 $2495 — $1200 

Disk $2995 — $1500 
Quick Brown Fox Word 

Processor 


Craze 
Professional Joy Stick 
Light Pen 
Deluxe Dust Cover 


Write or call for 
Sample SPECIAL SOFTWARE COUPON! 


COMPLETE 
ACCOUNTING PACKAGE 

This general ledger program is perfect for small 
business as well as home. it utilizes a double 
entry bookkeeping system. You only need enter 
‘one transaction and the computer will handle 
one transaction and the computer will handie 
the other. All accounts are user defineable and 
will bild for 1 year, resulting in a file of all trans- 
actions by account number, month and year to 
date. Each month a current months' trnsactions 
can be viewed at any time (99 accounts 187 en- 
tries per month). With this accounting program 
you will be able to monitor your financial growth 
аз well as your expenses. List $59.00. Sale 
$49.00. Coupon Price $32.00. (tape or disk). 


$77 ,00* 


• 40-80 COLUMN BOARD $99.00 


è VOICE SYNTHESIZER $69.00 


( * with Cassette and Gortek purchase) 


VIC-20 COMPUTER $77.00 
You get the Commodore VIC-20 Computer for 
only $77.00 when you buy at sale prices: Thi 
Commodore Data Cassette for only $69. 
the Gortek Introduction to Basic program for on- 
ly $19.95. TOTAL LIST PRICE $302.95. SPECIAL 
PACKAGE SALE PRICE $165.25. 


| VIC-20 COMPUTER $88.00 
When you buy 6 tape programs on sale for only 
list for $100.00 to 
ne of three packs: 6 
pack, 6 home finance pack, or 6 small 
business pack. TOTAL LIST PRICE $360.00. 
SPECIAL PACKAGE SALE PRICE $147.00. 


40-80 COLUMN BOARD $99.00 

A fantastic price breakthrough for VIC-20 owners 
On this most wanted accessory!! "Now you can 
get 40 or 80 Columns on your T.V. or Monitor 
Screen." Plus we add a word processor with 
mail merge, electronic spread sheet, time 
manager and terminal emulator!! These PLUS 
programs require 8K or 16K RAM memory. (Disk 
add $10.00). 


VOICE SYNTHESIZER $69.00 

Votrax Based. Make your VIC-20 COMPUTER 
TALK! Has features equivalent to other models 
costing over $370.00. You can program an 
unlimited number of words and sentenci d 
even adjust volume and pitch. You са! е 
adventure games that talk! А must for enhanc- 
ing your programming creativity and pleasure. 
Includes FREE $14.95 Editor. 


60K MEMORY EXPANDER $69.00 
Sixslot — Switch selectable — Reset button — 
Ribbon cable. A must to get the most out of 
your VIC-20 Computer. Includes FREE $29.95 
adventure game. 


8K RAM CARTRIDGE $39.95 
Increases programming power 2 1/2 times. Ex- 
pands total memory to 33K (33000 bytes). 
Memory block switches are on outside of cover! 
Includes FREE $16.95 game. 


16K RAM CARTRIDGE $69.00 
Increases programming power 4 times. Expands 
total memory to 41K (41,000 bytes). Memory 
block switches are an outside cover! Includes 
FREE $29.95 adventure game!! 


12" GREEN SCREEN MONITOR $129.00 
Excellent quality VIDEO MONITOR With an- 
tiglare, a 12" Green Phosphorous screen — 
1920 characters (80 characters x 24 rows) 
Perfect for word processing application. 12° 
AMBER MONITOR — 2000 characters, 800 lines. 
$159.00. Plus $9.95 for VIC-20 or COMMODORE 
64 Cable. 


* LOWEST PRICES • 15 DAY FREE TRIAL • 90 DAY FREE REPLACEMENT WARRANTY 
• BEST SERVICE IN U.S.A. • ONE DAY EXPRESS MAIL « OVER 500 PROGRAMS • FREE CATALOGS 


PROTECTO 


ENTERPRIZES (WE LOVE OUR CUSTOMERS) 


i BOX 550, BARRINGTON, ILLINOIS 60010 


Phone 312/382-5244 to order 


NEW! sroPs TOILET TANK SWEATING 


THE FIRST TRULY EFFECTIVE TOILET TANK LINER 
THAT ELIMINATES MESSY FLOORS AND YOUR 
CONSTANT WIPING UP. 


* EASY TO 
INSTALL 


* FITS ANY 


INDEFINITELY 


STOPS DRIPPING Permanently 


ENGINEERED FOR INSTALLATION INSIDE YOUR TANK, 
THIS FOAM PLASTIC TANKLINER PREVENTS THE COLD 
TANK WATER FROM CHILLING THE PORCELAIN OF 
YOUR TANK SO IT CANNOT BECOME COLD ENOUGH 
TO CONDENSE WATER FROM THE AIR TO CAUSE 
DRIPPING. 


INSTALL YOURSELF 
Complete kit only $4 495 


2 OR MORE $13.95 ea. POSTPAID 
BAERENKLAU ASSOCIATES 
4 DAMSON STREET, GARDEN CITY, N.Y. 11530 
(PLEASE PRINT) 
PLEASE RUSH ME 
NAME 
ADDRESS. 


city 
PS1 


TOILET TANK LINERS 


STATE ДР 
N.Y. RESIDENTS ADD APPROPRIATE SALES ТАХ 


MINI ELECTRONIC METAL 
& VOLTAGE DETECTOR 


Sensitive electronic circuitry pinpoints 
metal objects inside wall. Non-contact 
indication of voltage-carrying objects. 
LED indicator stays on for metal and 
blinks for voltage (battery not included). 


ONLY 
215.95 


plus $1.50 
Shipping 


30 days money-back guarantee 
90 days manufacturer warranty 


MARVIN ELECTRONICS (USA) INC. 
Р.0. BOX 1438, MONTEREY PARK, СА 91754 


О CHECK C MONEY ORDER 
CHARGE: Û VISA [C MASTERCARD 


CARD NO. 

EXP. DATE 
NAME 
ADDRESS 

CITY, STATE, ZIP 


SIGN HERE 
(CREDIT CARD ONLY) 


CA. RESIDENTS ADD 6% SALES TAX 
PLEASE ALLOW 4-6 WEEKS FOR DELIVERY 
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HOUSEPOWER CLINIC 


By EVAN POWELL 


Using drill-point screws 


Many do-it-yourselfers have used duct 
tape, the silver-backed tape designed for 
joints of heating ducts. Another tool from 
the same trade is a close second in useful- 
ness: the drill-point screw, a sharp-pointed 
sheet-metal screw for holding heating 
ducts together before they're sealed with 
duct tape. It's easy to use: You just slip a 
special magnetic hex-head screw holder 
into a variable-speed drill, insert a screw, 
and you have a tool that will handle al- 
most any fastening job. 

Because these screws punch their own 
starting holes in light-gauge metal, you can 
insert them with one hand. That's espe- 
cially helpful when working overhead, as 
you might when mounting an electrical 
junction box to rafters or floor joists. | used 
them recently to solve a problem | had 
building a video room in my home at Chest- 
nut Mountain for an upcoming PS report. 
The plan called for two ceiling beams. | 
didn't want to install them by nailing them 
to the room's ceiling joists, because that 
might have damaged the delicate equip- 
ment that was already mounted. To solve 
the problem, | hung the beams using 2⁄2- 
inch drill-point screws. Despite the ginger 
treatment, the beams are held more se- 
curely than would be possible with nails. 

Shortening 


Q А/С lines 


Because of the way my attic is constructed, 
| could shorten the refrigerant lines con- 
nected to my central air-conditioning sys- 
tem by 25 to 40 feet just by moving the 
compressor. Is there any efficiency to be 
gained by doing this? 

Gary R. Knight, Tampa, Fla. 


There's nothing to be gained that would 
offset the risk and expense of the major 
surgery necessary to shorten the lines. 
Refrigeration-system installation and repair 
are costly jobs that require a technician 
with extensive training and the correct 
equipment, including a high-vacuum 
pump, and | would never recommend it 
except as a last resort. If you ever need to 
replace the compressor or otherwise enter 
the system, shorten the lines then if you 
choose—but not before. 


Pitting igniters 
Several years ago, | purchased a Whirlpool 
gas dryer that works well but requires ig- 
niters on a regular basis. Soon after re- 
placing an igniter, the points pit and require 
filing, sometimes following only three or 
four cycles. Do you know of any solution? 
B. J. Fox, Wyckoff, N.J. 


That dryer igniter uses a system of motor- 
ized contact points. When the igniter is 
energized, the contacts are pulled together 
by the magnetic field generated in a small 
motor. When they make contact, the cir- 
cuit breaks and the contacts spring back 
to the open position. The action occurs 
rapidly; each time they close, a spark is 
generated to ignite the burner. A capacitor, 
which is part of the igniter assembly, is 
supposed to prevent excessive current flow 
across the contacts so that they won't pit. 
If you replaced the capacitor and installed 
à new set of contacts, | believe your prob- 
lem would be solved. 


Frosting refrigerator 


| have an old General Electric combination 
refrigerator-freezer that still runs well. 
However, the coils inside the refrigerator 
section started icing badly about a year 
ago. l've checked the door gasket and the 
drain plug in the bottom; both seem to be 
in good shape. What have | missed? 
F. S. Wilson 
Broomfield, Colo. 


That automatic-defrosting system uses a 
cycle-defrost thermostat that turns the 
compressor off at the end of each cycle 
until the temperature is well above the 
freezing point. If the frost is consistent. 
across the coils, the thermostat may be 
defective. However, | suspect that the prob- 
lem may be simpler. Take a close look at 
the frost pattern on the coils, which are 
arranged in a serpentine fashion across the 
top of the compartment. If the buildup 
occurs at the back of the coils, it is probably 
due to a film of oil (or possibly wax from 
milk cartons) that prevents water from 
running completely off after defrosting. 
Once it starts, it snowballs—literally. To 
remove the film, mix a solution of one tea- 
spoon of powdered dishwashing detergent 
to two cups of hot water, and, with the so- 


lution on a clean cloth or sponge, bathe 
the coils thoroughly—but don't rinse or 
wipe them dry. І believe this should cure 
the problem. 


Hot cooler 


The gasket surface on my Montgomery 
Ward Signature Frostless 22 refrigerator is 
hot to the touch each time the refrigerator 
goes through a run cycle. | would like to 
reduce the refrigerator's energy use by put- 
ting a switch and perhaps a resistor in se- 
ries with the heater. Where is the best place 
to connect in series with a heater? The 
wires coming up the back are not the right 
ones. 

Peter Cordes 

Carmel, N.Y. 


Assuming that your refrigerator has a mul- 
lion heater—the heater often used under 
the gasket surface to prevent cabinet con- 
densation in humid months—the best 
place to connect it would be at the heater 
connections, usually located in the front 
under the plastic trim strips. (I don't have 
a full model number, so l'm not sure your 
refrigerator has such a heater.) Don’t at- 
tempt to use a resistor; just connect a 
115-volt single-pole switch in series with 
the heater. First turn off all power, then clip 
one of the two leads (be careful not to cut 
the heater itself) and attach each end to 
the switch terminals. Most of these units 
used a precooler coil: The hot refrigerant 
from the compressor is first routed through 
that area before entering the condenser, 
saving energy. This may explain why you 
notice it only after a run cycle. 


Ice block in bin 


I'm having a problem with the ice maker 
on my General Electric refrigerator. The 
cubes are not consistently shaped as they 
once were, and every week or so, the ice 
bin becomes a block of hard ice. Also, 
sometimes there is ice on the bottom of 
the freezer, yet | have never found the ice 
maker itself overflowing. What can the 
problem be? 
Bob Calley 
St. Louis, Mo. 


In the GE ice maker, a motor-driven shaft 
pushes the ice plugs out of the mold. It 
sounds as if the seals around the shaft are 
leaking, allowing water to drip into the bin. 
You can get a seal kit (by model number 
of the ice maker) from GE or an appliance- 
parts distributor. Follow all instructions 
carefully. The kit has nearly everything 
you'll need, but it will call for a special tool 
for installing the new retainer washer in 
the bottom of the mold. l've found that you 
don't need the tool if you save the old 
washer: Place it directly over the new one, 
then use a block of wood or piece of plas- 
tic rope to tap the new one gently into 
place. 


Got a home-equipment problem? Write to 
Evan Powell/Housepower Clinic, Chestnut 
Mountain, Rte. 1, Box 322A, Travelers Rest, 
S.C. 29690, giving appliance make and 
model number. Unpublished questions 
cannot be answered by mail. 


PUBLIC NOTIC! 
Finder's Fee Paid For 
Liquidation Inventories! 

We are authorized liquidators of consumer 
products that must be quickly sold at drastic 
Brice reductions for reasons such as 
Overproduction. Last year's models. Eco- 
nomie recession. Plant closings. Order can- 
Cellations. Out-of-season products. Bank 
Тарсу and other financial problems. 

If you know of any company with su 


percentage of the 
contract. (Officers 
ineligible for fee.) 


CUTS STEEL UP TO 4%” ROUND, 
UP TO 4” x 5%” RECTANGULAR! 


Here's a big. heavyweight band saw with 
'ed to slice through steel 
k! Use it for any shape stock 


lade, 6412” long. Blade rides 
on a big 7%” bandwheel. 


For horizontal iise-lock work in posi. 
Чоп and walk away. Automatic shut-off 
turns machine off when cut is done. Теп. 
sion control spring adjusts quickly to feed 
blade at proper speed for best cutting 
93/4 hp. capacitor-start motor, 3-prong 
plug fits rd 115V outlet 
ө Steel and bronze gears. Worm gear drive 
for smooth. long-lasting performance 
asy adjustment for blade tension. 
\djustable roller guides and ball-bearing 
thrust guide to keep blade rigid for most 
effective cutting. Prevents loose blades. 
an break 
duty stand for firm support. 
у ribbed cast iron saw bo 
ass weight and rigidity 
support allows for quick 
work change without lifting saw 


le work stop lets you re. 
ve length cut time after time. 


€ NEMA 56 motor frame. 
Easy changing of blade. 


110,00 vile 00 value! 


Î OUT THEY GO AT ONLY: | THEY GO AT ONLY: 


[С.О.М.В. Co. 7 Liquid: 
6850 


Сона card customers can ori 
24 hours a day. 7 d. 


Toll-Free: 1-800- "328-0609 | 


1 busy signal or if no answer, call 
Toll-Free: 1-800-328-5727 
In Minnesota call: 1-800-742-5685. 


C.O.M.B. Co. 


ONE OF THE NATION'S LARGEST AUTHORIZED MAIL 
ORDER LIQUIDATORS OF CONSUMER PRODUCTS 


6850 WAYZATA BLVD € MINNEAPOLIS. MN 55426 


MUST LIQUIDATE 


AT BELOW DEALER COST 
3-Speed, Horizontal & Vertical 


34 hp. 6" BAND SAW 


Heavy-Duty for Steel, Iron, Copper, Wood, Plastic, etc. 


6 Month Parts 
Warranty! Factory 
New! Factory Perfect! 


Wheels are 
included 

at no 
extra cost. 


Quick change of V-belt 

for 3 speeds: 65, 120 

and 220 ft. per minute, 
Shipping 
weight 
approx. 
160 Ibs. 


Converts Quickly 
To Vertical Saw 
With Handy Cutting Shelf! 


The saw head tilts back foruse asa ver. 
tical saw! Handy little cutting table is 
included. You can notch, slit or cut 
contour shapes using the shelf for вир. 
port. It's like having two saws in опе! 


Adjustable blade guide 
arm for maximum ri 
gidity of blade. 


Dept, F.78.1046 


Boulevard, polis, Minnesota 55426 


driver иро 


woei 


ks if paid by check. Sorry, no C.O.D. orders.) 


My check or money order is enclosed. (Minnesota residents 
add 6% state sales tax.) 


Cha 
Acc 


rge ту: O VISA C MasterCard® O Am. Ex. O Diners Club 


t. No. Exp 


PLEASE PRINT CLEARLY 


Name 


| Address 


City 
Stat 


e ар. 
Рһопе 


Sign Here. 


Rural Route Customer. If truck carriers do not normally deliver to your 


home, include a note with this orde 


tating town address of nearest 


store. friend or truck terminal where we can ship. 


INSTALLERS NEEDED 
Contractors be successful 
as many of our associates 
have, installing energy 
saving low voltage con- 
version kits, 12 million 
nationwide to convert. 
Convert-A-Lamp, Inc. 
7818 Trentway, 
Houston, Tx 77040 


GERMAN 
ЦАА 


HELMET 


(ORIGINAL-Repaintes) 
COLLECTORS! SEND FOR FREE CATALOG 
W.W. Il Medals, Civil War Hats, Flags, etc. 100's of items 
The COLLECTOR'S ARMOURY, Inc., PS 
800 SLATERS LANE. Р.О. ВОХ 1061, 


MONEY BACK IF 
NOT SATISFIED 


ATV Dump Cart 


with your А 
Carl Heald ¥-ton 
dump cart features: 


* Roller bearing mounted wheels • Universal hitch 
e Low pressure ATV flotation tires ® 1” axle 
* Three-way tail gate • And BIG kit SAVINGS. 


For FREEcatalog call 1-800-253-1030 
or write: (in MI 616/849-3400) 


Carl Heald, InG. 29,259 in s 
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Ty the 
Better 


Air Poi For a 
Breath of 
Fresh Air 


For A Cleaner Home 
Space-Gard Air Cleaners 
Removes 99% of 

BA 
pollens and spores. = 
Removes up to 90% 
of dust and dirt from 
the air circulated 
through your 4 
forced air system. Space-Gard' 
AIR CLEANER 
Aprilaire Humidifiers For 
Wintertime Comfort 


Proper humidity reduces infiltra- 

tion of cold outside air caused by 

shrinkage of framing around 

doors and windows. Reduces 

the amount of heat 

required for comfort. foie 

Бый ر‎ с=п جڪ‎ анн шен кыз шы ب‎ == 

RESEARCH PRODUCTS corrormon 

Dept. PS, Р.О. Box 1467, Madison, WI 53701 

Call Toll-Free 1/800/356-9652 

(Except WI) 608/257-8801 


Send me: D Name of nearest dealer 
О Humidification Booklet С Air Cleaning Booklet 


Name Telephone 
Address 
City State Zip 
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“SAY, SMIOKEY—" 


Aclinic on cars by Smokey Yunick, America’s most famous mechanic 


Air-cooled campmobile 


My 1974 Volkswagen campmobile with a 
two-liter [122 cu. in.] air-cooled engine has 
59,000 miles on it and seems to burn a 
little oil. I've heard that air-cooled engines 
have a short life. How would 1 know when 
to have it rebuilt? 

Peter Kittredge, Wilton, Maine 


A cylinder-leakage test will give you an ac- 
curate idea of valve, ring, and gasket 
conditions. It won't give you any informa- 
tion on oil control, though. You could have 
an oil-ring or valve-guide problem. The 
only way to tell is to look. 


Watch that canister 


My 1981 Buick drove like a bucking bronco 
for nine months. After untold computer and 
sensor changes, GM finally found out that 
the car's fuel-system charcoal canister was 
hooked up in reverse. | also had a prob- 
lem with insufficient vacuum and poor 
brakes on high idle after a cold start. It was 
solved by a special prototype wiring har- 
ness and solenoid that plug into the com- 
puter to ensure enough vacuum for power- 
brake boost. 

R. L. Greivell, Muskego, Wis. 


Thank you for this information. It will help 
many folks with similar problems. 


High-mileage hints 
For best mileage, some advisors say to 
start easy, shift slowly, and get up to speed 
gradually; others say get your car in drive 
or third gear as soon as you can; still oth- 
ers say as soon as you get your engine to 
the proper rpm for best performance, that's 
the way to go. What do you say? 

A. T. Beswick, Bethany, Conn. 


There is no across-the-board answer ex- 
cept: If your car has a carburetor, stay away 
from low vacuum. Low vacuum brings in 
the power valve and enriches the fuel-air 
ratio. Stay in the highest gear where you 
can still hold eightto 10 inches of vacuum. 
(With injector systems and feedback car- 
buretors, this isn't so critical.) Don't lug the 
engine. Operating at minimum rpm is also 
an aid to good economy. 


Overburdened belts 


The belts on my 1981 Buick Regal slip when 
| start or rev the engine. The dealer re- 
placed the belts, but that fix lasted only 
for about 30 miles. 

Mark J. Newman, Flushing, Mich. 


Belts must match the pulley angle. But if 
the belts are overloaded, they will slip; then 
there is no simple answer. The belts are 


overloaded if they still slip when the belts 
and pulleys match and the tension is on 
specs. The answer is double belts. 


Tough valves 


| bought a 1982 Mustang GT with a five- 
liter [305 cu. in.] H.O. engine. I'm concerned 
about valve lubrication since the engine 
uses unleaded gasoline. I've been told to 
remove the catalytic converter and use reg- 
ular leaded gas to lubricate the valves, but 
I'd rather not do that. Is there a product | 
can use to lubricate the valves? 

Mike Beauchamp, Arkansas City, Kan. 


l'd run it as it is. | doubt the car will have a 
short valve life. The manufacturer has up- 
graded the valves and seats, and they seem 
to last. 


Scrambled or fried? 


After 23 years as a fleet maintenance su- 
pervisor | can't get my own car, a 1977 
Lincoln, to start in the morning without 
pumping the gas pedal 15 or 20 times. I've 
checked the ignition, put on a new Holley 
carburetor, replaced the fuel pump, and 
checked the intake manifold for leaks. | did 
find the power valve leaking in the Holley, 
and | rebuilt it. The car was okay for about 
a week. My wife uses the car and says that 
as a top mechanic and trouble-shooter I'm 
coming up with egg on my face. 

Robert Katz, Bergenfield, N.J. 


For some reason, your car's running lean 
against the built-in cold-start-enrichment 
and fuel-delivery systems. l'd check: the 
choke for its cold-start setting, the carbu- 
retor bowl for a leak or heat-soak loss, the 
manifold vacuum during cranking, and fuel 
delivery while cranking—it could be lean. 
Go back and try the power valve again; it 
did cure it once, didn't it? 


Weather-sensitive mileage 


During the summer, with temperatures of 
70 to 75 degrees F, my 1979 Honda Civic 
gets 27.5 mpg in city driving; at 90 degrees 
it goes up to 29 to 30 mpg. In the winter | 
only get 21 to 24 mpg, again depending 
on temperature. l've noticed that the fan 
never comes on, even in the summer, and 
during the winter the temperature gauge 
at warm-up is lower than in the summer. 
Even changing thermostats and covering 
the radiator in the winter has no effect on 
the temperature gauge or on gas mileage. 

J. W. Irwin, Youngstown, Ohio 


Forget about the cooling system. | suspect 
the hot-air system to the carburetor isn't 
working. Hot air means less compression, 
but it also means a richer mixture since 

Continued 


INVISIBLE 
INSULATION 


FOR YOUR WINDOWS 


THERMAL WINDOW INSULATION at a fraction of 

the cost.. without the inconvience of storm Ultraviolet Rays 
windows by applying ADVANCED ENERGY 

TECHNOLOGY" window film to your standard 

windows. 


DURING THE WINTER - AET" window films 
reflects back inside up to 72% of the warming 
infrared rays which would normally go out through 
your windows. 


DURING THE SUMMER - AET window films keeps 
out up to 8596 of damaging ultraviolet rays and 5996 
of the sun's heat. 


ADVANCED ENERGY TECHNOLOGY Window Film 

is manufactured by Gila River Products of Chandler, 

Arizona, the leading innovator in solar control window films and screens for homes and commercial office 
buildings. In their clean room atmosphere, Gila technicians laminate multiple clear layers of exotic metals 
and dielectric layers — just atoms thick — between sheets of optically pure films. These scientifically 
engineered layers are tuned to allow in the short wave visible light and reflect back most of the longer 
infrared waves. 


Save on winter heating and summer cooling costs without sacrificing visibility or light. Reduce glare and 
increase your comfort. 


Permanent installation is quick and easy. All you need is water, a good rubber squeegee, and a single- 
edged razor blade or utility knife. You can apply AET tothe insideof your windows safely, conveniently, and 
comfortably. 


Unlike ordinary reflective films, Gila AET can be applied to dual and triple pane thermal windows! When 
applied to single pane, AET will give you almost the same insulating U-value as dual pane; when applied to 
dual pane, it's almost the same as triple pane. AET acts like a permanent thermal pane or storm window — at 
a fraction of the cost or inconvenience. 


Gila AET provides full-time security by making your windows shatter-resistant. It reduces the danger of 
flying glass fragments during hurricanes, tornadoes, or earthquakes. And it helps keep intruders from 
breaking in through your windows. 


AET reduces fading by eliminating most of the damaging U.V. rays, yet it allows in plenty of the light to 
help your houseplants to flourish. 
Available in "CLEAR" for maximum light transmission and visibility or light "BRONZE" tint for added 


glare and sun control. Convenient 35" x 96" size will fit standard 36" patio doors plus most standard window 
sizes. 60" x 96" size will cover most oversize windows and patio doors. 


SUMMER 


FREE — Installation kit provided with each order! Detailed instructions also provided. 


FILTERAY OF ARIZONA ORDER NOW" 

IL A A 

2299 S. Hardy ATTENTION 
Tempe, AZ 85282 Commercial building owners 
35" x96" Kit — Bronze $28.66 ea XI = $_____Clear $48.33 ea XD= $_______ and managers, architects, engi- 


60" x 96" Kit — Bronze $64.87 ea XI =$ Clear $83.67eaXO=$____ neers, professional window 


treatment installers, and 
j 3.50 t T - 
Add $1.50 for Continental U.S. Postage, Canada add $: postage window treatment retailers. 
(U.S. Dollars Only) ў ч A 
Check money order or charge ONLY, no C.O.D.'s Wilts) tor, ‘more: Information, 
= Ms 2 ‘ ОТ on our factory authorized 
VISA ( ) MASTERCARD ( ) Acct.No. Exp. Date. professional installation pro- 
gram. 


NAME —— — — — — — — — — — —— Street Address 


City State Zip Apt. # 


Total $ Enclosed $ Signature 
AZ residents add 6% sales tax. 


Build your own furniture 


s 


er 


CARPENTRY ani 


BUILDING CONSTRUCTION 


* More than 2000 illustrations 
Ж 1120 pages Ж 71⁄4" x 912" 


Weighing in at five pounds (and 1/20 pages!), this enormous how- 
to carpentry book is sure to be the biggest and most valuable book 
in your handyman library. From replacing the hardware on kitch- 
en cabinetry to planning and building a new room or even an en- 
tire house—this comprehensive, encyclopedic volume will be 
your A-to-Z, start-to-finish guide, 


Custom-written specifically to teach carpentry in vocational /in- 
dustrial education classes, this one-volume carpentry “library” 
gives you fingertip answers to every aspect of home maintenance, 
repair, remodeling, and construction work. Just look it up and 
see exactly how to do it in more than 2,000 step-by-step photos, 
diagrams, building plans, drawings, and more. 


On wood selection, you get instant-reference charts for wood 
types, estimating board feet, types of panelling and plywood. On 
tools, you get ten chapters on how to get maximum use from 
every tool you'll ever need... from routers to multi-use table 
saws. You'll learn how to do intricate work easily and accurately, 
basic work quickly and economically. 

om fe i f, CARPENTRY AND BUILDING 
CONSTRUCTION tells and shows you exactly how to build 
footings, formwork, poured concrete and block founda- 
tions. . . how to do floor, wall, roof and ceiling framing . . . how 
to complete exterior trim, windows, doors, wall coverings... 
how to complete interior insulation, ceilings, walls, floors, stairs, 
cabinets, trim, built-ins . ..and much, much more. 


That's what Popular Science Book Club is all about! You get first 
choice of the best new handyman books published today. Quality 
do-it-yourself books you can really use. Books on: Home repair. 
improvement. House building. Woodworking. Plumbing. Wi 
ing. Tools, workshops. Cars, car repair. Appliance repair. 
Energy savers. Much more. 


Yes, membership in Popular Science Book Club will save you 
time and money on the books you really want to see. To prove 
it, we invite you to take a $42.50 copy of CARPENTRY AND 
BUILDING CONSTRUCTION for just $3.95, plus delivery and 
handling, with this NO-RISK Free Trial enrollment offer. Mail 
the attached card today. You'll be glad you did! 


Do your own custom built-in cabinetry #4 Make chairs 


f 


You see how to do it 
in thousands of hand; 
show-how illustration: 


tables, countertops Do expert wall panelling, flooring, interior/exterior trim work 


You get complete 
illustrated how-to 
on every aspect of 
home carpentry! 


FOUNDATIONS — Scaffolds, Ladders, 
Poured Concrete & Concrete 
Block Foundation Walls. 

FRAMING — Methods for Floor, 
Wall, Ceiling, Roof Framing, 
Rafters, Trusses, Sheathings, 
Coverings, Layout & Erection 

COMPLETING THE EXTERIOR — 
Trim, Windows, Exterior Doors 
& Frames, Exterior Wall 
Coverings 

COMPLETING THE INTERIOR — 
Thermal Insulation & Vapor 
Barriers, Sound Insulation, 
Ceilings & Walls, Floors, 
Stairs, Cabinets & Built-ins, 
Trim 

PAINTING & FINISHING — 
Interior, Exterior, 

Avoiding & Correcting 
Problems 

RELATED ACTIVITIES — 

Chimneys & Fireplaces, 
Protection against Decay & 
Termites, Ventilation, 


Manufactured Housing & First, you get your $42.50 copy of CARPENTRY AND 
Mobile Homes BUILDING CONSTRUCTION for only $3.95 plus 
delivery and handling. To get your copy, simply mail 
...and much more the attached postpaid card. Send no money now. 
Well bill you after you receive your joining shipment. 
Then, about every four weeks (15 times a year) 
you'll receive a colorful Club member's bulletin pack- 
age describing the coming main selection and alter- 
nate books also available. In addition, up to 4 times 
a year, you тау receive selected mailings on seasonal 
and annual products of special interest to the mem. 
bership— many at special bargains. If you want the 
main selection only, do nothing. It wili be sent to you 
automatically. If you don't want the main selection. 
or want alternate books, or no books, simply indicate 
your wishes on the handy form that comes with the 
bulletin and return it to us by the date indicated. (No 
envelope is needed.) 
You will always have at least ten days in which to 
do this, but in the unlikely event that you don't and 


GAME 
MEN TO GET YOUR COPY, MAIL ATTACHED CARD 


ABINETS 


HOW YOUR CLUB WORKS 


099 


for 
just 


with 
NO-RISK 
Trial Membership 
in 
Popular Science 
Book Club 


PAGES 
2,000-item 
INDEX 


More than 


22-page 
Glossary of 
Carpentry 

Terms 


you receive an unwanted selection, you may return 
it at our expense. 

Your only obligation is to take just two more regular 
selections or alternates at regular Club prices in the. 
next year. After that, membership may be cancelled 
by either you or the Club. 


DISCOUNTS! Club books are comparable in every 
way to the original higher-priced publishers editions 
yet members may save up to 5096 and sometimes 
more on hundreds of special bargains offered each 
year to the membership. 

What a great way to build a valuable library of the 
best new, hard-to-find handyman books on just about 
every do-it-yourself subject. It's always your choice 
and you are never pressured to buy a book you don't 
want. Club membership is easy, convenient, and 
there are hundreds of special bargains to choose 
from. To start the bargains coming your way, simply 
mail the attached card today! 


If card is missing, write to: 


P.O. Box 2006, 


BOOK CLUB Latham, NY. 12111 


Inventory 


Adjustment Special. 


DIRECT FROM U.S. OPTICS 
QUALITY SUNGLASSES 
AT FACTORY PRICES 


Each pair features: Impact resistant 
lenses * Handcrafted * Polished glass 
lenses * Hardened metal frames * 

No non-sense guarantee. 

FREE. limited time only — deluxe velour 
lined case with each pair of glasses 
ordered (a $3.00 value). Credit cards 
accepted. Dealer inquiries invited. 
NOTICE: Don't be fooled by cheap 
imitations. These glasses are made 
exclusively for U.S. Optics" To make 
sure you get the best, order now and if 
not comp! S satisfied return for 


refund within 30 days. ‘сортан 1982 US opes" 


Only 
^w 5285 


Sale 
$6.95 


World Famous Pilot's Glasses 
These precision flight glasses are now 
available to the public for only $7.95. If you 
could buy them elsewhere, they'd probably 
cost you over $20.00. #20P available in gold 
or silver frame. А $20.00 value only $245. sc 95 
Two pairs for $1400. $12 00 


Aviator Teardrop Flight GL 
Flexible cable temples. #30A gold frame 
only. А $30.00 value only 59558 50 
2 pairs for $4800. 516,00 


Professional Driving & Shooting Glasses 

Wide angle amber lens brightens visibility. 

9300 gold frame only. А $30.00 value only 
$12.95 995. 2 pairs for $3800. 525.00 


To order your U.S. C sang send 
check or money oi ept. 270, 
РО, Box 14208, Atlanta, Georgia 30324. Credit 
card customers please fill in card # and Exp. date. 
Offer expires September 30, 1983. 


Your home 


workshop 
can PAY-OFF 


BIG 


Earn Extra Income 


Right At 
Home. 


START 
YOUR OWN 
пип Ll 


ws l 
P BUSINESS! 


Power Tool. FACTS TODAY! 


Planer Molder Saw 


Three power tools іп опе— 
a real money-maker for you! 


The Planer/Molder/Saw is a versatile 
piece of machinery. It turns out prof- 
itable precision molding, trim, floor- 
ing, furniture... in all popular pat- 
terns. Rips, lanes, mola sepa- 
rately... or all at once. Used by indi- 
vidual home craftsman, cabinet and 
picture parang shops, lumber yards, 
contractors and carpenters. 

Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free per- 
formance. And is so simple to operate 
even beginners can use it! 


i SEND FOR 
30-Day FREE Trial! excitinc Facts 


NO OBLIGATION-NO SALESMAN WILL CALL 


RUSH COUPON н, 


KANSAS CITY, MO. 64111 


Power Feed | 


QUANTITY | MODEL #| GOLD | SILVER | PRICE 
x 
x 


Add Postage, Handling, and Insurance 
$1.00 per pair 


Total 
Credit card orders may call 1-404-252-0703. 


Visa or Master Charge # Exp Date 


Name 


Address 


Cuy 


FREE case with each pair. 
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| FE dad 4 d kh ш” Г 
Kansas City, Mo. 64111 
C] YES, please send me the FREE Booklet that 
J for a 30-Day Free Trial right in my own shop. 1 


EKTER Foley-Belsaw Co. 

| К BELSAU 90273 Field Bldg. 

[| gives me complete facts about your Planer- 
Molder-Saw and full details on how I can qualify 
understand there is No Obligation and that No 
Salesman will call. 


i 

| Address. 

b 

e State. Tip. 
ER ли E T dim 


"Say, Smokey—" 


you get less air, by weight, when it's hot. 
My guess is that your car is running too 
lean when it's cold outside, and you have 
to apply more throttle. This lowers the 
manifold pressure so the fuel power sys- 
tem cuts in, and that hurts mileage. 


Ignition modules fail 


The electronic ignition module on my 1977 
Ford pickup has failed three times in only 
34,000 miles. Ford reimbursed me for one. 
How can | cure this problem? Someone 
suggested going to breaker-point-type 
ignition. 

D. E. McGregor, Lizella, Ga. 


Short of changing to an aftermarket retro- 
fit or going to old Ford points, you can help 
yourself if you're aware that the modules 
are allergic to temperatures above 125 de- 
grees F. The most frequent reason for fail- 
ure is contaminated connections. I’ve 
fixed lots of them with waterproof grease. 
They're also sensitive to incorrect current 
and poor grounding. 


Hot tapper 


After a stretch of highway driving, my 1977 
350-cu.-in. two-barrel Buick Regal devel- 
ops a tapping noise that | assume comes 
from the lifters. I've replaced the oil pump. 
on the theory that low oil pressure was 
the cause, but the problem persists. The 
car doesn't burn oil. 

Phil Tortora, Milford, Conn. 


I think the lifters are the problem, too, and 
I believe that trying heavier oil would prove 
whether or not they need replacing. If you 
replace them, be aware that loose lifter 
bores or low oil pressure in the left (from 
the driver's seat) lifter gallery due to high 
oil-passage clearances may be the cause, 
and the trouble won't go away. More oil 
pressure helps, but it's a backward fix. 


Diesel keeps losing its head 


I've had the head gasket on my 1979 
German-made Volkswagen Rabbit diesel 
replaced at 30,000, 49,000, and 54,000 
miles. The VW service manager says the 
recurrent head-gasket failures are caused 
by a combination of driving too hard and 
not letting the pressure decrease in the en- 
gine before turning it off. He recommended 
letting the engine idle for two to three min- 
utes after a hard drive. Is this correct? 
Gerald W. Bell, Urbana, III. 


If your little diesel has a straight head and 
block, the head gasket properly torqued, 
and the fuel system within calibration 
specs, the gasket should hold. | agree that 
any engine would be better off if we gave 
ita one- or two-minute cool-off period, but 
none of us do it. | suspect your injection 
system is timed a little early and calibrated 
too rich. 


Got a problem? Send it to: "Say, Smokey—/ 
Poputar Science, 380 Madison Avenue, 
New York, N.Y. 10017. All letters are read, 
and those of widest interest are answered 
in this column. Due to the large volume of 
mail, Smokey cannot reply to letters that 
are not selected for publication. 


All along you've heard there isn't much of a 
selection of low cost microcomputer course- 
ware. Well, do you want to learn Physics, 
Psychology, or Philosophy? Accounting or 
Auto Mechanics? Sociology, Supervision or 
Statistics? Economics or Electronics? How 
about English as a Second Language? Would 
you like to teach your children Math or Read- 
ing? If you do, then we have the educational 
programs for you—and at affordable prices. 

It's true there aren't many companies that of- 
fer full-length courses in subjects other than 
reading and arithmetic, and what is offered 
seems to be drills, tests, games, or simula- 
tions. What you really want is a course that 
covers the subject with, say, 16 full-length 
lessons called tutorial programs, where you in- 
teract with an expert programmer backed by a 
staff of experts. That's exactly what we have. 


ASK THESE QUESTIONS 


Why haven't you heard of us before? We're a 
public company that's been trading over the 
counter for 16 years. We've been developing 
interactive learning systems since 1957. We 
sell hardware and software for interactive film, 
Slide, video and computer learning to the 
educational field, vo-techs, industries, military, 
and several state and federal agencies. Our 
programs are used in all 50 states and even in 
some foreign countries! In 1975, we started to 
convert to the Talk & Teach Computer-Assisted 
Instruction (CAI) System, licensed Atari to use 
itin 1977, and in 1981 licensed Radio Shack 
to use our Talk/Tutor System. So, why haven't 
you heard of us? Frankly, we've kept a low pro- 
file. Until now. 

Is there something wrong with our software? 
Well, we don't ask you to enter your name so 
we can drop it into some later text. We don't 
ask you to type in your answer and refuse to 
accept it if it's not spelled just right. And, we 
don't branch around a lot when you make an 
error. Our programs simply let you know if 
you're wrong by proceeding only when you 
select the right multiple-choice answer. 

This proven learning-by-positive-reinforce- 
ment method lets you proceed quickly and 
smoothly through the programs, without a lot of 
сше tricks. But, if you're a devoted com- 
puterist or game freak you may be disap- 
pointed at the lack of motion in most of the pic- 
tures, or our special visual effects. We have 
some dandies, like the mushroom cloud that 
rises over Hiroshima in our History series, but 
your learning is not distracted by needless 
special effects. 


OVER 1000 PROGRAMS 


We have 64 courses of 16 half-hour pro- 
grams: 1024.programs! All are easy-reading, 


You.and your family will enjoy 


1000 Educational 

Programs for Atari, 
TRS 80 and 

Apple Computers 


upper- and lower-case. All are in color. All are 
illustrated by frequent graphics composed of 
special and regular characters. And, best of 
all, every frame of every program is accom- 
panied by high-quality, full-time audio narration 
by professional voice talent. David Stanton, 
James Mathers, Pam Barrymore. Recorded 
and played back, not synthesized or digitized! 


— If your child is having trouble with Reading or 
Math, or if he or she is exceptional, and 
could benefit from professionally program- 
med lessons or courses, then you need our 
educational programs for your Atari, Apple, 
or TRS 80 to help your child. 


— If you want to build your math skills, we have 
programs on Numbers and their meanings, 
Addition, Subtraction, Multiplication, Divi- 
Sion, Fractions, Decimals, Percents, Angles, 
Graphs, Word Problems, Algebra, Statistics. 
There are ten series in all, 160 math pro- 
grams. Again, all with color, pictures, and a 
friendly tutor's voice—all the time. 


—f your verbal skills need polishing, try our 
Talk & Teach programs on the alphabet, 
spelling skills, and every level of vocabulary; 
Sight Words or Learn by Phonics; develop 
Reading Comprehension skills from stories 
and articles. There's even a series on the 
Great Classics. 


—For self-development, try а 16-program 
course in Economics or Psychology. Or 
Supervision, Sociology, Counseling (Per- 
sonal, School, or Employee), Writing, 
Business, Philosophy, Government, World 
History, U.S. History, or Accounting. 


— For vocational skills, study our 16-program 
Courses in Electronics, Fluid Power, Auto 
Mechanics, Shop, Carpentry, Construction, 
Meat Processing, Military Skills (64 pro- 
grams), and there are many more. 


YOU HAVE WHAT IT TAKES 


You'll need your Atari 400, 800 or 1200, 
and the Atari Cassette recorder. And to pre- 
sent the Talk & Teach programs you need the 
Educational System Master cartridge: It's $25 
from us, if you don't have one. For your Apple II, 
you'll need a T/T Plug-in Board, $99, and a T/T 
Stereo Cassette Player, $79. 

We say these courses, which are recorded 
one program per side of C20 to C30 (half 
hour) cassettes, are the equivalent of a 
chapter, or perhaps an hour's lecture. We've 
been told that by studying our Economics or 
Psychology course, a student could pass a 
secondary or college test for credit. Many who 
have such credits never learned all that's in 
these courses. And while some of our courses 
have 1980 copyrights, most are 1981 and 


learning in your home when you 


Stop 
Playing, with 
Your Atari 


TRS 80 Color, I, Ill, 4 or Apple Computer 


1982. In U.S. History, for example, you'll learn 
about America's foreign policy during the 
Falklands crisis as well as that in the Mideast in 
1982. And we're putting this information at 
your fingertips. 

Not sure whether you agree more with Ra- 
tionalists or Existentialists? Do you commit 
logical fallacies? Try our Philosophy course. If 
you're not sure about neurosis or psychosis, 
classical or instrumental conditioning, then you 
need our Psychology course. Just how in- 
dependent is the Federal Reserve? Get Eco- 
nomics, Program 12. Confused about the 
changes in traditional roles of political parties? 
It's Government 5. And let our tutor tell you pa- 
tiently and clearly about measures of disper- 
sion and central tendency. Our Statistics goes 
through F tests. We even have 16 full-length 
audio-computer programs with Spanish words 
and phrases. 

There are 832 programs for your Atari and 
Apple, 98 for TRS 80 Mod 1/1/4 and 160 for 
the Color Computer. Send for a free catalog. 

Would you like to do something more than 
play games on your computer? Tired of 
Squeaks and robotics and want to hear a 
human voice? Do you want to further your 
education or help your children along in theirs? 
Now you can. For just $8.80, we'll send you 
one cassette with 2 programs from the course 
of your choice, 10096 guaranteed to work in 
your Atari, Apple, or TRS 80 computer, and 
you can try us out. Better yet, get one full 
course of 16 programs on 8 cassettes for only 
$59.90. Atari Master Cartridge, $25.00; Apple 
T/T Board, $99.00; and T/T Player, $79.00. 
That's less than books and tuition for most col- 
lege classes. And we offer a 10 day, 10096 ex- 
change allowance. Does your alma mater? Send 
us your check, or call us at 1-800-654-3871 
with your Visa/Master Card number. We'll send 
your educational software pre-paid. Please 
allow 15 days delivery. Or see your computer 
dealer. He may have some of our courses in 
stock. You've got nothing to lose but your games! 


DORSETT 


Educational Systems, Inc. 


SES] 1-800-654-3871 


P.O. Box 1226, Norman, OK 73070 


Controlled 
ө Buy Factory Dieci and Save 
© Thousands In Use ө Free Brochure 


Start your own х 
money making business! j: 
Nondrets ol Foley Вован rained men 


have succeeded in this fascinating 
and highly profitable field 


YOU Can Do It Too! 


ШЕШ 


ЕВЕЕ 
BOOKLET! 


POLEYBELSAW INSTITUTE. 
10256 Field Bldg., Kansas City, Mo. 64111 
Please rush FREE Book "Keys to your Future." 


Electrician's School, Dept. PCO73 
S Center, Scranton. РА 18515 


225 YO RANGE! e aL. 
mo © E 3 
New Handle Holds Ammo у 
Af DEALERS OR ORDER онт... POSTAGE PAID 
5-1 COMPACT FOLDING SLINGSHOT WITH WRIST-BRACE.......$800 
RR-1 REPLACEMENT BANDS & LEATHER POUCH $200 
SASO 140 ROUNDS 1/2 DIA. AMMO. ONLY USA ию 


NO COD.S/FOR AIR POST. FOREIGN ORDERS ADD PER ITEM 
TRUMARK SLINGSHOTS: Р.О. BOX 1517 $ BOULDER, CO. 80306 USA 


Heavy Duty Log Splitters 


Horizontal and vertical 12% 
thru 35 ton models available. 
Or get all the parts you need 
to build your own at dis- 
count prices. 


Send $1 for 96 page catalog 
on industrial, agricultural 


and energy saving sup- 
15% Ton plies OF de for Splitter 


$855 Design Booklet and 
catalog 


Northern Hydraulics (612) 894-8310 
Dept. 1P83 P.O. Box 1219 Витзуйе, MN 55337 


TREO, Box 22733- 


SCOOP TOTE 


Lanóscapefaule atachment 
fits garden & diesel tractors. 
Dig, scoop, haul, dump, grade. 
include scarifier 


i. 
2 major actor mig. 
8Р3, Minneapolis. MN 55422 


CLOCK COMPONENTS 
Battery, 


Pendulum, Chime Quartz. Urgos, 
mother, Grandfather 


Order. 
NEWPORT ENTERPRISES ra Dept. PS 
2313 W. Burbank Bivd., Burbank, Calit. 91506 


our complete, fully- 


duty, easy-to-use 


2015 Blak: 


MAKE 


Q-72 for Di. 


Q-73 for Di 


FREE HANDS 


U.P.S. 
Wholesale Pri 


ins and relics with 


nearest 
"and free са 
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Build your attractive, energy-efficient dome using 


money by purchasing just our plans and heavy 
connector system, and cut your 
‘own lumber. Catalog, $5. 


Timberline Geodesics, Inc. - P8 


(415) 849-4481 


Q- 
MINI-QUARTZ 


MADE IN U.S.A. 


up to 3/8" thick 


up to 3/4" thick 


1-4: $6.60 ea. 
5-9: $5.95 ea. 
Bad 10-24: $4.85 ea. 


S-300 SWEEP $.20 EXTRA 
BLACK, 


Include $2.00 Minimum 


Huge Selection of Mvts., Dials, etc. 


KLOCKIT DEPT ESS, 
LAKE GENEVA, WI 53147 


Include 75c for 1st Class Catalog Mailing 


EARCH Pd 
lectroni 
lal detectors. Pays i" [^ y „$. Patented. 


catalog 
CALL TOLL 
1-800-547-6911 


White's Electronics, Inc. Dept. PB3 
ı Sweet Home. OR 97386 


engineered kit. Or, you can save 


'e, Berkeley, CA 94704 


CLOCKS 
SERIES 


als 


als 


with EACH MOVEMENT 


BRASS OR RED 
Delivery Charge 


ices e Volume Discounts 


CALL TODAY! 
(414) 248:1180 


dealer 
FREE 


$99.00, add $9.50 for postage and handling per unit. Send 
for our free catalog. This is our 33rd year. 

VIRDEN PERMA-BILT COMPANY, 
P.O. Box 7160Р$, 2821 Mays Ave., eri, Texas 79109 


L^, MITRE BAND SAW 
у) y. Head moves left or right for 
T metal angle cutting. Built-in 


T protractor. Stock stays in one position. 
e Horizontal or vertical. Portable. Cuts 
а] small pieces too. Free brochures 


Р.О. Box 246, Verona, Wis. 53593 (608) 845-6472 


DOZER Tractor Kit!. Thou- 
sands in use. * CATALOG 

of Kit construction and 

uses - $1.00 + ASSEMBLY 
MANUAL - $7.00 (refunded on 
апу purchase). 


STRUCK KIT, Dept. PS83D Cedarburg, WI 53012 


POPULAR SCIENCE 


Precision Optics From 
CELESTRON* 


Celestron offers a complete line of superb quality 
Telescopes, Spotting Scopes, Binoculars г 

photo Lenses 

* Available in 2.4 to 14-inch diameters 


ur produci 


CALL TOLL FREE 1-800-421-1526 


CELESTRON INTERNATIONAL 
P.O. Box 3578-PS, 2835 Columbia St. 
Torrance, CA 90503 


Name 


Address 


City State Zip 


LIQUIDATION BUREAU, INC. 3602 N. 35th AVE. PHOENIX, AZ 85017 


EMERGENCY 


LIQUIDATION! 


MUST SELL OUT EXCESS INVENTORY OF 


BRAND NEW SPARTAN CHAIN SAWS 


AT FAR BELOW DEALER COST! 


Here is a chance for you to buy a heavy duty, 34 cc14" CHAIN 
SAW, that weighs only 8'7 Ibs., at a unbelievably low price! 


AUTOMATIC CHAIN 
ADVANCED SPROCKET inerti: 
AR 14" CUTTING BAR BRAKE of inertia type 
ROLLER ROSE GUIDE AND CHAIN - design. Stops chain 


Rugged and tough with 
all covers made of strong MANY OUTSTANDING 
instantly in case of DIE CAST MAGNESIUM SAFETY FEATURES... 
kickback, without Safety trigger prevents 

touching hands. í accidental chain start and 
also stops chain instantly 
when hand is removed. 


Chain oiling, 


Holds 10.1 oz. fuel 
and 4.1 oz. chain oil 


FINALLY! 
A HIGH QUALITY CHAIN "vers tren tran — 


from hitting operator. JANI 
SAW AT A LOW PRICE! GUARD... 
It has been over 3 years since we last offered a CHAIN SAW Nnm om 
INVENTORY for LIQUIDATION. Our policy is to sell only top quality hitting hand. 


merchandise (manufactured by leaders in the industry) that can 
be sold at or below DEALER OR MANUFACTURING cost. 


PAWL COMPARABLE 
FINALLY, we secured this inventory of high quality SPARTAN Fast startin ai a 
CHAIN SAWS! However, the shipment arrived 2 months before we electronic nition Low tone STARTER VALUES UP TO MEE 
expected and our warehouse is packed. In order to move them spark arresting muffler 269 00 
out fast... we have lowered the price even more than usual. (for quiet operation) 
These SPARTAN CHAIN SAWS are BRAND NEW, IN PERFECT 
CONDITION and packed in factory sealed cartons! FEATURES: 
THE PERFECT WORK SAVER FOR E oe "etos шшш ta 
HOME, FARM, RANCH OR COTTAGE. “Runs nali postions [CNN 
This 34cc 2.1 cu. in. SPARTAN CHAIN SAW is rugged, more асите ало а 
powerful and more quality than the “Cheepie” models you find at (AUD 306,06 POKSHIB A HANDLE 


discount stores. Here is an opportunity for you to turn drudgery = 

into play. Whatever ће ob, тт bi imb, feling medium CER ID AM CA OMENS NON 

Size trees, pruning, cutting firewood or building outdoor furniture n^ 

this powerful little saw wil do the job and then some. ORDER TOLL-FREE: 1-800-992-0887 
J -233-1 LLECT 

COMPARE THE FEATURES. S IN ARIZONA: CALL 602-233-0999 СО! C 

COMPARE THE PRICE!  r------- 

The Spartans AUTOMATIC CHAIN BRAKE, SAFETY TRIGGER, BUREAU, INC. пел. ss 

CHAIN CATCHER PIN,RIGHT HAND GUARD, DIE CAST MAG- LIQUIDATION BUREAU; ING а 


NESIUM HOUSING (not plastic!) and AUTOMATIC CHAIN OILING PLEASE RUSH — SPARTAN 14" CHAIN SAW(S) AT $119 00 EA 
are features usually found on more expensive models. In fact, ADD $10.00 EA. FOR SHIPPING & HANDLING 


П 

П 

1 

і 

most chain saws selling for three times the price of this Spartan [OMY CHECK OR MONEY ORDER IS ENCLOSED (Arizona Residents Add 5% State Tax) 1 
do not have all these SAFETY and ANTI-VIBRATION FEATURES. CHARGE МҮ  COMASTERCARD VISA [AMERICAN EXPRESS 1 
Compare this chain saw with ANY OTHER MAJOR BRAND. You'll ACCT. NO. нии БР 1 
quickly realize what a great value it is. And at this price (a-savings NAME. i 
of up to $150.00 over comparable models) we know they'll sell ADDRESS mm Д 
out fast. ..so call or mail your order right away! ony. Н 
1 

LIQUIDATION BUREAU, INC. ps he саа TTT ib i 

PH 1 

1 


include IONE. 
Sor. 3 тое enis Ru (ALLOW 2 TO 4 WEEKS FOR DELIVERY) 


AUTHORIZED LIQUIDATOR OF CONSUMER PRODUCTS own address of nearest store, fiend or 


3602 N. 35th AVE. PHOENIX, AZ 85017 
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No doubt about її... as a small engine J 
mre can cash in on the huge de- 
mand for qualified men in one of #27 
America's fastest growing industries. Ss 5 
You'll be able to command top hourly rates ^ 
of from $10.00 to $15.00 per hour — and 
that's just for labor. 

Plenty of business waiting for qualified men. 
65,000,000 Small Engines Are In Use Today! 
That's the official count from the Engine Service Assn., and 
one-million new engines are being built each month. With 
Foley-Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. 


NO EXPI 
You don't need to be a ‘born mechanic’ or have any prior 


experience. Lessons are fully illustrated... so clear you 
can't go wrong, and with our famous ‘learn-by-doing’ 
method you get practical ‘hands-on’ experience. 
[Foley-Belsaw Trsiltute э_ $0248 Feld Bldg. — 
Kansas Clty, Mo. 64111 
eni ти те FREE ro ge ы 


Dunes и Smal Engine Re 
i " ard theres Wo Soigaon ana tat No Se 


| ADDRESS. 


Ver. 


Bolt this powerful 10-ton 
log splitter together and 
SAVE! +? negroes 


every 28 
seconds 
every 14 
seconds with 
two-stage pump. 
© Hydraulic | cylinder packs 
powerful 10-ton punch. f eSolid construction. 
* You bolt kit together ak at BIG labor cost 
savings. ALL PARTS and ACCESSORIES available 
separately. FREE color brochure— complete details on 
haulers, other semi-kits. Call TOLL FREE 1-800-253-1030 
(in Michigan call 616/849-3400) F 
or write: 


Carl Heald, Inc: 


Dept. 060 , P.0. Box 1148, Benton Harbor, М! 49022 


HEALD WOODHOG 


NEED THREE PHASE POWER 


NASE lows you to.operate three 
phase motors % thru TH horsepower fom mm 


Volt single phase power sources. Rugged — hei 
duty — patented unit built to give many years of 
satisfactory service. Satisfied users worldwide since 1966, 
Free literature furnished on request. Telphone 303-862-3038. 
RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


SWISS ARMY TYPE KNIFE 


handle: Sturdy survival knife 
with 12 Stainless Steel 
Blades. per- 

fect for fish- 


Westbury Sales Р.О. Box 434, 373 Maple Ave. 
Westbury, N.Y. 11590 Dept. EBPS 


when you train 
with us for a 


better, but I don't 

you'll ever find a job 

that gives you more satis- 

faction that you are making a big 
contribution to your community 

‘This home-study plan was designed 

to help beginners get jobs with security 


easy with our exclusive step. 
by-step instruction. 
Everything shown here is 
included with our course 


ош will get a job. 


Graguanion trom this courte does not insure that 
how. for survey showing 


To ind ox fen have done, send 
Vmplsyment success of Our graduates, 


CALL ا‎ 
1-800-228-2028 / teri. Рсотз 


Фини и тина см шип mt 
CALL ANTE — Operators lo tale yr call 24 urs a ay 
7 days a төй. No cost, No эйр, No salesman wil cat 


OR MAIL COUPON TODAY! ---- 
NORTH AMERICAN SCHOOL OF DRAFTING, ee Fours 
4400 Campus Dr., Newport Beach, 

Rush “DRAFTING CAREER KI 
Aptitude Test — ALL FREE! 
NAME 


ADDRESS 


APTITUDE 
TEST 


MAKE THIS SHADE 
FOR LESS 
THAN $75.00 


Send $1.00 for our big catalog of 
stained glass supplies. 


WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 


SAVE THOUSANDS! Use our low-cost F: by Dirnt Dale 
Insulated Glass. Due um TAX CREDIT Gur RI DISCOUNTS. 


He! LT jii m 691-1960 
Southeastern Energy Control. Dept. F 
P.0. Box 44066 - Atlanta, GA 30336 


Specify Metric (Smm-16mm) 


Citco Corp. 


ADJUSTABLE 


12 Piece Deluxe Set by CITCO 
Finest quality set features unique wrench which allows both nght-hand and 
left-hand nuts and bolts to be torqued to specifications quickly and easily. 
Positive locking micrometer scale in 10 to 80 ft. Ibs., and 2 to 10 mkg. 
Packed in compact, hinged-metal storage case with 8 sockets. Bright hard 


chrome finish for long Ие. To order, send check or 


Allow 3 weeks for delivery. поі residents please add 


oner 
$2995 ... | Tore weren ony $2195 


"dg 
U.S. (1/8 13/16.) sockets. 


3916 W. Shakespeare Ave. • Chicago, IL 60647 


YOUR EXCITING 
NEW HOBBY! 


Enjoy fantastic savings by assem 
bling your own organ or piano. 


It's easy. No technical 
knowledge required. 


Just follow our clear. 
pictured instructions. 


Choose from many models 
from portables to console 


Ask about our interest-free 
installment plan. 


OW ERS!) 


ORGAN & PIANO KITS 


For Free Information Pack M38 
Call Toll Fre 

800 233 3865 

А 7172994327 


WERSI Dept. M38 P.O, Box 5318 


Lancaster. PA 17601 
Free Info. Pack: Г) Organ O Piano 
Catalog & Demo Record e € 
Address - 
City State Zip 


Phone | 


Rep inquiries invited 


"Antipic" 
Repels 


*No Vapors 
No Chemicals 
eNo Electrical Plugs 


Combines latest Swiss 
Technology with Biological 
Research. A barely audible 
frequency protects you from 
biting mosquitoes.Convenient 
pocket size, 1.5v battery incl. 
Satisfaction guaranteed or 
your money back. 


Gentlemen: 
Please send me _____ units of "Antipic" for only 
19.95 each, plus $1 shipping. 
Enclosed is: 


C cheque or money order Û] M.C. or 


Visa 


Card No. Exp. Dale. 


Nam 


Address__ 
City. 
State. 


Zip. 
Signature. 


Send to: COLONIA IMPORTERS LTD. Р.О. Вох 340 


Lantzville, B.C., Canada, VOR 2Н0 


Know how to fix it...to tune it...to service it...t0 factory workshop manuals. Each one is carefully re- 
keep it running right. The TOTAL SERVICE MAN- written for use by the do-it-yourself car owner. Cleat 
QUAL for your car will show you how to do everything and easy to follow, yet complete and detailed enough lj 
Tom a minor adjustment to a major repair. even for professional use. You get all the important g 

information plus hundreds of the best pictures, di 
WroraL SERVICE MANUALS are digests of official — grams, and specifications. Ц 


TOTAL SERVICE MANUALS SATISFACTION GUARANTEED OR YOUR MONEY BACK 


ALFA ROMEO 62 78 lor a Guna С $1295 |f 5188 DART DEMON 68.75 covers м models EPAR EAGLA Тр 
ALFA ROMEO ALFETTA 73.80 all inc mais СТ GTV & sedan $1295. 9592 DATSUN 2005х 80 81 LANCIA BETA 76-80 tor sedan coupe & HPE models 
AMC GREMLIN, HORNET, PACER 71 80 tor э! models $1295 [| 2065 DATSUN 1200 & B210 71.78 covers all models LANDROVER 59-77 covers 2. 2A. 3 gas & dese! models 
AMC 75:82 covers ANA Concord Eagle Matador. олира — $1095 [| 0783 DATSUN 2107982 оез at meges en Boer SA77 ona E ZA rr eis 
ARROW. PLYMOUTH 76 50 covers V odes $1295 [| 5127 DATSUN 2402 26022802 70.78 cove ai roseis MARIE 69 31.6 OA 170.200. e 


ASPEN, DODGE 76:79 covers a mones 51295 | 5152 DATSUN 280147952 te э voces ec tto ЧИ CR 2 apeo 
AUDI 100 70.77 ‘or э modis ec 100 $1295 [| 1657 DATSUN 310 768! covers hoses us 10 50 MAZDA GLC 77 d) a rear аен sve models 
AUDI 4000 79.81 covers ali models $1095 3583 DATSUN 510. 610, 710 68 77 covers ай models MAZDA 71.78 iciudes RX& and Cosmo models 

AUDI 5000 77.75 $1295 Ш 1258 DATSUN 311 soorts car 1600 2000 SPL & SRL mons MAZDA RX? 7981 c 

AUDI FOX 73 79 covers models $1295 [| S357 DATSUN PIX UP 707° covers n 2 ans Orve modes minec 

BARRACUDA & CUDA 65 /7 s. 6 & V8 оде $1035 [| 052. Datsun PCKUP 80.32 ier as 120 бта поси, 105 MAZDA 626 798 covers al odes 


ВМИ 2002 59.77 me 1500 1600 1602 2000 except CS $1295 | 07, DODGE S677 tx si Monaco A Pours monet 
7i ө И Момо ә MERCEDES BENZ 220 59-65 covers sl mde 
LET mis B-— PE 
Y wert di meds 259 78-82 covers ай mo то 24 models plus 230 
BMW 2500, 2800, 30 ai mas ne Bawana & CS fiios Ш 1257 ee омм C: 32 crt on tw coe cos : eee ^ 
IRONCO, FORD 66.81 lor al 2 & 4 whi опе models $10.95 # 1298 DODGE PICKUP 71 8! er» 2h! orve modes асое BENZ 06.73 кен 220, 290. 100 4 ам QUK 
VICK 68-76 inc electra Le Sabre. Rivera. Wildcat 71296 ا اسا ااا وا‎ O MERCEDES-BENZ 180 З ASSE SEL SL SC 
BUICK 77.85 t af ul ut re Ceca be Soe поэз [| 5203 monct vans 8770 al атто my MERCEDES BENZ 76.7925 230.240 280 300 hoe 
BUICK REGAL & CENTURY 24 80 for э! més ne turbo $1295 [| 6070 DODGE VANS 71-81 covers all models to 1 ton pus Рут MERCURY ZEPHYR 78 61 a model ne turbocharged 
BUICK SKYHAWK 82 fo al meter Cadac Carron $1295 [| в DUSTER 7076 or at modes ne Same Ме MIDGET G8 80 ai mace pot АК Sore E 
68-74 ah models excpt E! Dorado 9688 ESCORT 81.82 covers all models plus Mercury Lyns 1 (MGB, MGBGT 69-81 for ail roadster & coupe models 
SAMAR 67.81 covers al б Е 8 се models $1295 I 8189 FARLANE, FORD 62.70 covers at models MM калы NE AM 
CAM o t al 2000 3600 2800 тен iss Desert at бей тейи Т MUSTANG VB 6513 covers тор U rya 
CAPRI 79.82 covers а! modets and engines $12.95 [| 9776 FIAT 124 67-82 af mats nc spyder coupe 2000 & turbo MUSTANG 79:82 covers at engines and modele 
GHALLENGER 70.72 covers s 6 and V mds $1095 # 9640 rur 128 72.79 tor al models ne SL & Ray NOVA, CHEVROLET 71.73 cos al model 


CHAMP & SAPPORO 77°81 covers a engines & models $1095 MH 8106 FIAT 131 75.80 for al тоу 1 8 & 20 Me engines tasche vai 
CHARGER 67.70 tor al models nc 500 & R $10.95 [| 0399 FIAT X1/9 73-80 covers all models 0 rr (or асан А оиа г. i 
ARR eee pd Uri 6022 FIAT STRADA 79-80 OLDS FIRENZA 82 tor all models plus other GM J-cars 


CHEVROLET CAVALIER 82 tor ah mals + Porte 12000 81295 @ 1075 FIESTA FORD 77.30 covers al models Erb peel Pama s 
CHEVROLET CELEBRITY 87.83 ali mols pus Buch Century — $1095 Ш 0675 FIREBIRD 67.69 covers a8 moces OLDSMOBILE 68.76 covers all 88 and 98 models 
E Lope enr HAS 6309 FIREBIRD 70-81 covers a models лк OLDSMOBILE 77-83 covers ali 88 and ЭВ models 

Пт 1 covers Malibu Caro "o 9611 FORD 71-82 rs Ente. LTO 66.79 tor ali models nc 1! n LT 
CHEVETTE 76 81 covers a mo $1285 # 0872 FORO 66.8 for Custom cuore Ora Gr 68.13 corse 1500 ЛИШ 
29-40 covers a! 6-c 3365 FORD COURIER 72 8; 1 HN 
CHEVROLET 43 5a regio 2! factory Snob manua 520.00 [| 2202 roD Роки cscs» 1 PEUGEUT 904 6€ 13 kx a gross ange Tode 

1 CHEVROLET 55.65 tor ai Be Av Bscayne impala mos S1295 | 8458 FORD PICKUP 7375 9 2 & 4 ani o £ PINTO 70-80 covers all models inc Mercury Bobcat 

CHEVROLET 65.81 tor Ве: Ar Biscayne Capnce. mosa $1295 0451 FORD PICK-UP 69-82 covers all 2 wi are mode PLYMOUTH 68-76 Fury. VIP. Gran Suburban models 


CHEVROLET CITATION 80.81 aiso má pus Buck Shy $1095 #8204 FORO VANS 61.68 tor a) 2 ^. & 1 ton mode c на 
CHEVY I 62 68 coves at 4 6 & VB modes $10.95 [| 0453 FORD VANS c5 $1 covers a 8 cynar rodes 1259 PLYMOUTH HORIZON 78.82 covers e modes 12 $12 98 
Gay M10. Ss PEKUP 02.03 t с HHH 9435 FORD 75-80 covers эл тоба. PONTIAC 66-76 all uh sae inc Bonnevile. Catalina GP $1295 
CHEVY $10, $15 PCKUP 8283 tor a! mos pus смс. 31095 [| Cese HONDA ACCORD 76 81 iow redes oc Pre PONTIAC 77.83 all ul уге inc Bonnevile Catalina GP $10.95 
CHEVY PICK-UP 67-82 all nc Blazer. GMC pius Suburban $1295 8694 HONDA CIVIC 73-8 


as PONTIAC TEMPEST 58.73 al < СТО Le Mans $1095‏ ا 


1662 CHEVY VANS 67 2 t e тоси sia GME $1295 [| 8206 ттеянатонш scout 67 73 400 PORSCHE 911 65 81 ces av mage $1295, 

8 factory oo man. 1 8505 INTERNATIONAL 52 80 tone та Tm rade 

GHROEN TD. DS 6775 coun 0419 200010807 $1293 | 143 JAGUAR ETIE C1 77 сонъы Sepia £ PORSCHE 914 7076 at modes nc O14 6 ns 
COLT & CHALLENGER 71.81 covers ai modes 51095 ||. 25:2 JAGUAR ETYPE V12 71 24 covers а mode PORSCHE 994 7690 covers А mages nc Tut ши 


COMET 71.79 covers all models $1095 # 9399 JAGUAR XJ6 58 79 covers at mooes RENAULT LeCar 75 8 all models nc RS H 
2 еу ai models т 1295 
CORONET, DODGE 71 75 coves sides позз [| 567 JAGUAR U12 72.80 emen Я RENAULT сеи mas esr Hir 

169 covers ai models nc turbocharge " oe mates тозае она 
0478 CORVETTE 57.65 covers a 283 & 327 moo s1295 0 as Cher ano & Wagoneer mais sponding ibt а e Hed 
9481 CORVETTE 66.82 covers all models & engines $1295 Ш 3505 JEEP WAGONEER J-seres mit риле 5 SATELLITE 6123 ol moss pos 
1756 CRICKET, PLYMOUTH 70.73 also covers Hilman Avenger 51295 [| 9806 JEEP UNIVERSAL C12, C13 reo Eel RI шеша... nin 
SUBARU 78.83 reprint factory manual lor а! models $2195 
189 TORINO 68.75 al тодез nc Eite. Ranchero $10.95 
0575 CHILTON AUTO REPAIR 76:83 for all American cars $18.95 j 0949 CORVETTE RESTORATION SOURCE BOOK 5367 the bow 52195 TOYOTA CELICA 71 81 covers al models өер Supra $12.95 
CHILTON AUTO REPAIR 72.79 for all Amercan cars $19.95 [| 0926 FORD SMALL BLOCK, How 5795 TOYOTA COROLLA 68.82 tor ail models те Sapd ans — $1295 
HILTON AUTO REPAIR 64.71 for al Amencan cars $19.95 [| 9497 FORD V.8 how to esos 351C 351M 400 429.460 engnes 3995 2 TOYOTA CORONA 70.82 covers all 4 су! models 31295 
GHILTON AUTO REPAIR $4 63 o al Атлап суз $1995 [ 9498 PINTO, now to rebuig tne 4 3995 TOYOTA CRESSIDA 77 62 covers ai models $1295 
11 CHILTON TRUCK REPAIR 75.82 American & import makes 51995 [| 5195 FORD PERFORMANCE now to ge for steer or $10.95 TOYOTA PICK-UP 68.81 for ai 29h! drive models $1295 
CHILTON TRUCK REPAIR MAN 61 71 tor all «2; ton mas $19.95 | 8384 MOPAR SMALL BLOCK. REBUILD 273 318 340 360 wanes $995 524 TOYOTA LAND CRUISER 65 82 covers al models 31295 
GHILTONIMPORT CAR MANUAL 76.83 or ACL mac mas $19.98 | 0552 MUSTANG, HOW TO RESTORE YOUR complete no» 1 $1495 TOYOTA STARLET 78:81 covers al! models $1295 
а ханан ? 8476 MUSTANG HOW-TO 65 73 001 yourse! resto $6.95 TOYOTA SUPRA 79.81 covers a! models 31098 
AUTO REPAIRS & PRICES fa rate imes 7479 US cars 87-95 [| 5152 BOLT-ON PERFORMANCE wnat to buy & wnat s w s1095 [| 0901 TOYOTA TERCEL 80.82 covers al modes $12.95 
AUTOMOTIVE OSCRLOSCOPE how to use manual for mechan 1766 ENGINE POWER basics of mgh pertormance корпе ибти — $895 TRIUMPH SPITFIRE 62.78 covers all models $1295 
СМ CARS Diagnosis & Repair 70.83 pios ight trucks 8558 AIRCOOLED ENGINES manua for 1 2 & ау ove $995 TRIUMPH TRS, ТЯ. 67-76 all mode's nc 18250 $1295 
PERFORMANCE WITH ECONOMY power tom hg & bold. 9419 SMALL ENGINE SERVICE MANUAL а! 51295 TRIUMPH TR7 75-80 $1295 
AUTO AIR CONDITIONING technic! school rami, manca 9770 LAWN MOWER hı a) gas powered wi 2 VALIANT 68-76 ai mais ne Scamp. Sign 

AUTO AIR CONDITIONING service & repa ah 8755 RIDING LAWNMOWER mana! for ai mar makes and models $8.95 VEGA 14.77 a moder ec Monza oscars 

TRANSISTOR IGNITION SYSTEMS covers Pe at 3651 SMALL TRACTOR manual 6581 al makes modes 830 по 91995 VOLARE 76 80 covers з Moses 


VOLKSWAGEN BEETLE 51.57 ai mais inc каптала Gna 
0 WEEKEND MECHANIC $ HANDBOOK esr. tegere EO EC ee VOLKSWAGEN BEETLE 64 77 a! cos me harman. Ола 
È BASIC MAINTENANCE E REPAIR en your car running nt 8430 FORD TRACTORS ЛО 7 s VOLASWAGEN RABBIT 15 52 ani date Sun achan 
BASIC AUTO REPAIR MANUAL's mos rape IH FARM TRACTORS for 18 CH MTA 4 6 4614 9 modes VOLKSWAGEN SCIROCCO 75.82 covers gas & dese т 
Eoi. iiia (068. IH FARM TRACTOR sas 106 756 806 856 sme 0836 тет VOLKSWAGEN JETTA 8081 gs ergoe т уте WN rods $1295 

SUSPENSION. tune & servet ч GAM VOLKSWAGEN BUS 5: 79 3! camper van үзаллы más $1 
мс CUIUS QUON MATE. $55 тин DEERE FARM TRACTOR "TET BUE C Sp rri es И 
BASIC AUTO TROUBLESHOOTING fora ar VOLKSWAGEN TYPE 3 62 73 scares. Mete 81295 
0 TURBOCHARGERS mos! сатра boo onthe sub VOLKSWAGEN 411. 412 68 72 covers а: odes $1295 


Cosworth Vega. $1095 


0 1020 & 1030 $995 


BOSCH ELECTRONIC FUEL INJECTION manual 70 79 mports. 8183 ABOUT pod IK авна $595 vers ай models 
BASIC CARBURETORS & FUEL SYSTEMS 1o US manes 180 SOLDERING те ony Ха oe э HE nis 
9976 CARBURETOR BASICS troubleshoot retuit al US mares 3525. MACHINING FUNDAMENTALS to use a) mache sooo $2495 B i 2 ns 
9411 MOLLEY carbs. all 2 & 4 bbl rn ic $795 8390 BASIC MACHINE TECHNOLOGY $24.95 3729 VOLVO 242. 244, 2 $1295 
3311 WOLD 266,268 75 80 coves ot conet $1295 


S658 AUTO MACHINIST se $795 
3357 CASTING SMALL METAL E RUBBER PARTS any materai shape $695 


9652 ROCHESTER CARBURETORS (о € 4 barrel models 3995 
1707 BASIC BODYWORK & PAINTING &сос бети! ntormaton pes $6.95 


0827 AUTOMOTIVE REFINISHING best protessiona! pant book 9147 EXCAVATOR OPERATION dozers backhoes. loaders. cranes $995. 181 Glen Avenue 
E моти котката аита ЕТТ И CARBOOK "е, 


5106 GLASS FIBER AUTO BODY constructo & тера 0929 MOTORCYCLE MANUAL 68.81 all Japanese makes + НО $2495 

2106 БИКА АЛО E лс tor car ton die STERN DRIVE rear or ONC месо vow Deuce 3995 B B ame П 

1071 CREATIVE CUSTOMIZING ток to 40.4 ч a pra 8508 EVINRUDE 08.6521 manusi trai 1519 33 o modes — 3995 

8354 CUSTOMIZE YOUR VAN step-by-step how to Chevy Dodge Ford 8509 EVINRUDE 65-81 manual lor ah 40 tc 140 np models $255 LI Address. ' 

9850 CUSTOMIZE YOUR PICK-UP step-by-step Chevy Dodge Ford 8510 JOHNSON 0.8. 65-81 manual for all 1 5 10 33 np models 5995 z 

3726 ENGINE SWAPPING latest techniques with actual swaps 8511 JOHNSON ОВ 65.81 manual tor all 40 o 140 hp modes — $995 Vy 1 

8491 PRACTICAL ENGINE SWAPPING hw 10 So ght 8512 MERCURY ОВ 64.81 manual tor ab 4 to 40 no modes $995 

5029 DIESEL GUIDE covers everything owner buyer should know 1217 MERCURY ОВ 64.81 rana era 50 1o 200 np modes — $995 B B Gate 2р LI 

7138 WESEL How to conn yom gan O o 557 CHAIN SAW SERVICE MANUAL one 36 mates И E i 
3 нны curie 8002 OIL BURNERS Hon 1o stall and servce 

(0667 DIESEL Fundamentals. Server. Repar covers al aspects 8077 HOME PLUMBING & HEATING 677 pages cover every detai $8.95 мах shied и (NI апа Шан. Л 

2526 ENGINE REBUILDING a! 25 & imports gas & безе! 7109 CLOTHES DRYERS fir all makes anc models $595 I рау! pl i I 

1710 BASIC CLUTCHES & TRANSMISSIONS good book on subject 1268 SEWING MACHINE REPAIR service adjust. геран ail makes $895 Charge 2 American Express Visa — Masterchargi 

9320 AUTOMATIC TRANS SERVICE 68-79 all Ford & GM models 9804 TYPEWRITER REPAIR service and repar manual & electi $1195 1 = = =F 

1749 AUTOMATIC TRANS REPAIR 74 80 AM Chrysier Ford & GM () HOME APPLIANCE REPAIR tors asss rom erg Saa + 8695 

1223 BRAKES, STEERING SUSPENSION service all 76-83 cars 0809 HOME VIDEO RECORDERS service all cassette makes. mode's $12.95 1 TN 7 1 

9780 AUTO RESTORATION GUIDE bes! ever published 291 pgs (0396 VIDEOCASSETTE RECORDERS a! about VHS & Beta mactnes $9.95 ‘Acct No___ Exp Dat 

0995 CAR INTERIOR RESTORATION е! for all cars 7133 35mm CAMERA REPAIR ali SLR makes and models $995 1 BOOK # QTY. |PRICE EACH TOTAL 1 

0906 OLD CAR VALUE GUIDE lates! edition 0798 TROUBLESHOOT COLOR TV RECEIVERS for 2l makes $1195 E s $ 

0706 BYPASS EMISSION CONTROLS 73.77 all Fors buit cars 9959 ТҮ REPAIR Begnners gude for any color. B W problem $695 1 

5474 BYPASS EMISSION CONTROLS 71.77 GM cars 0533 TV Field & Bench Serncers Handbook repar any ТУ $695 s |з L] 

0813 V PERFORMANCE from Buck, fort & Chevy V6 engres 0828 Techecun s Gade la Sond ше Electrons $895 

9534 BUICK POWER MANUAL performance tuning ine V models НЯ STEREO кол тв ку nome, cars beats нне 85 1 s [s 1 

0830 CHEVY SUPER SPORT 61.76 everything about every model ELECTRICITY FROM WIND, Ws пон to Ret 4 PLEASE PRINT postage/handiing $ — 3| 

9797 CHEVY PERFORMANCE getting tne mast from улай bochs #724 LOCKS & LOCKSMITHING compe урыу sien course — $955 B D T - 1 

3125 CHEVY SMALL BLOCK, roe 12 enc PHONE amen $1195 NAME & ADDRESS PH — TOTAL $ 

9409 CHEVY SMALL BLOCK, How Yo ого псима чю $695 am - am э» e CiU = = = ml 
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YOU CAN EARN UP TO THAT AMOUNT 


Sharpen Saws... 


... ALL Garden and shop tools 


for home and industry 
Get In On The Profits! 


Yes there's plenty of business waiting 
for the man who can professionally 
sharpen saws and all types of edge- 
cutting tools. SHARP-All does them all, 
and at big profit for you. No inventory is 
involved... no selling. You earn a 
year-round Cash income and make 90¢ 


With SHARP-ALL It's Easy To Get Started! 

(o invest thousands of dollars to get started in 
elf. Low cost Sharp-All and our 50 years ot 
sincere men to earn extra income, plus 
id is all you need. Complete Operators 
p-by-step instructions, shows exactly 
‘ol, where to get the "tricks of the 
es the kind of precision job that 


You don't need t 
business for yours 
experience in helping 
the desire to get ahea 
Manual gives clear, ste 
how to sharpen each to: 


rr MICROWAVE 


NEW! 2 ANTENNA 


24 HOURS A DAY of 
SPECIAL T.V. PROGRAMS 
90 MILE RECEIVER* 


* Built to Commercial Standards. 

* Easy Installation. 

AMW 28 is the most powerful television- 
microwave receiver in the industry today! 


6 MO. Warranty 

2.1 to 2.6 GHz 

High gain of 62db 
Includes— 

60 ft. of coaxial cable, 
adapters, power 
supply tuner, and 
instructions. 


In a few short minutes, you could be 


receiving the best entertainment on 


television today. 


profit out of every dollar you take in trade”. And Sharp-All do 
Work sparetime hours or fulltime right at 


home, and no experience is needed 
Send TODAY for details of our 
30-Day FREE Trial Offer! 


FREE 


BOOKLET! 
Send for 
your copy 1 
today. No 1 
obligation. [| 
17 coupon has been removed, just send us a W 
I 
1 
L 


There are NO franchi 
are the bos: 


There is M mun 


No Salesman will call on me. 


postcard with your name and address to ME ج‎ 
FOLEY-BELSAW CO. ADDRESS 
60222 FIELD BLOG. CITY/STATE 


KANSAS CITY, MO. 64111 


brings customers back time after time. 


YOU set th 
put the profits in YOUR pocket. 


a 1 
FOLES-BELSAW CO. RUSH 

Н BELSAW, 60222 FIELD BLDG. ESTA 1 
KANSAS CITY, MO. 64111 1 


О YES, please send me the FREE booklet “Lifetime R 
Security” and tull details on your 30-Day Free Trial 
Offer. | understand there is No Obligation and that 


t any kind. With Sharp-All YOU 
ours you want to work... you 


ook 


ПР 


ae, $199.00 


* With additional $39.95 Booster. 


Call Toll-FREE to order (24 hours) 


800-854-0561 (X 826) 


in Caitornia, ca! 800-432-7257 (X 826) 


(For Authorized TV Reception Only) 
For detailed information and dealer inquiries. 
213-967-3657 
MC/Visa/Checks/Money Orders 
CARTERS T.V. ACCESSORIES. 


P. О. Box 3256-Е 
Covina, CA. 91722. 


ws} 


Learn the money-making art of 
Locksmithing! Home study with the 
famous Locksmithing Insti- 

tute is like an actual ap- 
prenticeship...in your 
OWN well-equipped 
lock shop. You work 
under a Master Lock- 
smith instructor, re- 
ceive your own electric 


“The lessons, 
materials and in- 
structors were 
EXCELLENT . . . 
Г really enjoyed 
the Locksmithing course. Am 
telling my friends about the 
course, as it is well worth 
the tuition.” 


| have already 

master keyed 

my Elks Lodge 

and 38 apart- 

ments...so you 

see my locksmith course is 

practically paid for! | was 

never so enthused with les- 
sons in my entire life! 

Adelindo Orsi, Jı Frank R. Bishop, 

‘Azusa, Cali Holt, Mich. 
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key machine, locks, keys, parts, 
picks—all at a price many grad- 
uates say would be fair for just the 
instruction! 


START NOW! 


In mere weeks you can be ready to 
make money copying keys or in- 
stalling locks. Later, you can get 
into even more profitable areas of 
locksmithing. Our course also in- 
cludes a special unit on Fire and 
Burglar Alarm Systems—another 
field with new earning potential 


Get these professional advantages at no extra cost 
when you take Locksmithing Institute training. 


BE A LOCKSMITH! 


due to rising crime. The Institute, 
of course, can’t guarantee you a 
job or income, but we have suc- 
cessfully trained thousands of 
men and women with basic me- 
chanical aptitude in this most 
essential profession. If you can 
study at least 1 hour a week, we 
can do the same for you. Write us. 
It could be the key to a new future! 
Approved by N.J. Com- 
missioner of Education. 
State Approved Diploma. 
Approved for Veterans. 


LOCKSMITHING INSTITUTE 


Established 1948 © Division of Technical Home Study Schools 
Little Falls, New Jersey 07424 


9 сә 
O 


Please send FREE Op- МАМЕ. 

portunity Booklet and ADDRESS. 

sample lesson mate- сту 

ials. No obligation. No 

salesman will call. STATE a 
if Veteran 


Train at Home for One of These 33 Career Opportunities 


SEND FOR FREE CAREER FACTS ABOUT DIPLOMAS OR DEGREES 


If you want more money, 
more security and a better 
way of life, the decision to 
train for a better career 
could be the most important 
one you will ever make. And 
now you can train at home in 
your spare time for a diploma 
or even a degree to help you 
get a better job. This is the 
same kind of training program 
that has been used by nearly 
2,000 American Corporations 
to train their employees... 
Union Carbide, Ford, DuPont 
and many others. 
An Ideal Way to Learn 
No need to change your daily rou- 
tine or take time from your job or 
family. Learning is easy because 
everything is explained step by 
step with plenty of drawings, dia- 
grams and photos. And like many 
Colleges—all these courses use 
open book” exams that let you 
fer to your texts and apply what 
you have learned. If you do have a 
question, your instructor is as 
close as your telephone. And all 
courses include necessary tools, 
instruments and materials...what- 
ever you need for your training. 


Mail coupon today for free facts and color brochure. 


Or... 

Get Your Degree 

Without Attending Coltege 
Now without attending class, you 
can get your degree in business 
with a major in Marketing, Business 
Management, Accounting and 
Finance. Or get a technical degree 
in Civil, Mechanical or Electrical 
Engineering Technology or Elec- 
tronics Technology. If you already 
have some college or if you have 
worked in the field, you may be enti- 


tled to advanced standing toward 
your degree. 7A 
Could a Career Diploma [ International Co m 
rrespondence Schools, Dept. PCS73 
or a Degree Be Worth | ICS CENTER, Scranton, Pennsylvania 18515 | 


Thousands of Dollars to You? 


Compare your present salary with 1 
the amount of money you could be 


lease send me free facts, color brochure and full information on how | can [| 
bres پا‎ пе career | have chosen. | understand | am under no obliga- 
tion and no salesman will call. CHECK ONE BOX ONLY! ! 


making in any of the careers | BUSINESS ASSOCIATE CAREER DIPLOMA PROGRAMS 

shown below. Training in a trade or р DEGREE PROGRAMS 

earning an Associate Degree in fe us, Management Ae. Hm жаш Бр Pew 
Specialized Business or in Spe- | Ош Омела а Боне Саза adr" 
cialized О ООДУ соша more a 15 Deas koaia, T B irent 4 Mapping Ба Mechanics. n Lo ы Truck 
giant difference in your lifetime р Scaer PROGRAMS Баи Онан С 
earnings. But it's not the money | £ Cii Engineering Technology Mii m Bienes e шеке Rt 


C Mechanical Engineering Technology Г] Travel Agent* 
C Electrical Engineering шоу C) Wilde Forestry 
C Electronics Technology Conservation" 


alone... think of the security, satis- 
faction and the fun of working in a 
job you like. Get more information 15 


О Bookkeeping C Industrial Management 
C Menconpder Repair С) Machine Stop 


at no cost! Check the career you're "These courses are offered by North American Correspondence Schools. ICS, North American Corre- 
n " ^ ‘spondence Schools and the Center for Degree Studies are divisions of National Education Corporation. 
most interested in and mail the | They are Accredited Members о! the National Home Study Council in Washington, D.C. 


coupon today. There's no obliga- 
tion and no salesman will call. l 


| лоовезѕ, 
| отүлтатлР 
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WATER FROM YOUR OWN BACKYARD WELL! 


Opelika, Alabama—What can you buy 
for a nickel and get some change back? 500 
gallons of WATER, that's what! As a matter 
of fact, the electricity to pump 500 gallons 
from your own backyard well costs only 3 or 
4 cents! 


A good dependable well in your backyard 
can provide all the pure, fresh, FREE 
WATER you need. It can also “fuel” a heat- 
pump to reduce your home heating/cooling 
costs by 50% or more! 

There are 2 ways to get a good backyard 
water well: 

1. You can hire a commercial driller to 

drill a big well for a big price. 

2. You can do as thousands of others 

have done—you can dril a small 
Hydra-Drill well for a small price. 


HOW MUCH WATER DO YOU NEED? 

The average U.S. family consumes about 
500 gallons of WATER per day. The typical 
small Hydra-Drill well can produce 5,000 to 
10,000 gallons of WATER per day—that's 
plenty for your home and garden or a 
heating/cooling heatpump. 

The Hydra-Drill is designed for easy do-it- 
yourself water well drilling. It is rated to 
depths of 200 feet (which puts you in easy 
reach of most of the fresh underground 


Hydra-Drill can be a profitable investment 
with your own water well as a FREE 
BONUS! 

Over 100,000 Hydra-Drill wells have been 
drilled since we started this business over 20 
years ago. Let us tell you how you can drill a 
Hydra-Drill well and have a lifetime supply of 
FREE WATER! 

DeepRock Mfg., Opelika, AL 36802 


VISITORS WELCOME! 


FOR A FREE INFORMATION KIT 
CALL TOLL-FREE 


1-800-821-7700 


(Ask for Extension 64) 


Call anytime including Sundays. 
ip coupon and Mail TODAY! 


Opelika, Alabama 36802 


Please mail your free information kit with 


Hi -Drill prices. 
water in the world!) The Hydra-Drill can drill ا‎ arn 
most anything the much-larger commercial 
rigs drill, yet Hydra-Drilling is no more E 
difficult than operating a garden tiller. ADDRESS 
FREE WATER FROM A FREE WELL env STATE ZIP 


After you drill your own water well, 
you can rent or sell your Hydra-Drill or drill 
wells for your friends and neighbors. A 


0255.00 enclosed. Please include 1983 Heatpump 
Book. 


©1983 DeepRock Mig. Co. 
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MARINE SURPLUS DEPOT SALE 


vv" 


NOTICE 


SEA & FIELD 


BINOCULARS 


— (all in original cases) — 


90 MILE RANGE- 


Only 9a pair 


will be offered to the public 


FEATURE SUPER 50mm LENSES—IDEAL FOR NIGHT 
VIEWING SO POWERFUL YOU CAN ACTUALLY TELL 


TIME ON A CLOCK A FULL MILE AWAY! 


М: Surplus Depot will ac- 
cept orders directly from the 
public for 50-MILE-RANGE SEA & 
FIELD BINOCULARS! Each of these 
precision engineered non-prismatic 
LONG RANGE BINOCULARS are so 
powerful you can actually sit in the 
grandstands and 'lip-read' a quar- 
terback calling signals a whole 
football field away! Precision engi- 
neered with haze-resistant lenses, 
these rugged, lightweight Sea & 
Field Binoculars withstand rough 


TECHNICAL SPECIFICATION: 


DEPTH OF FIELD: 5 0 feet to 50 nautical miles 
LENSES: Non-prismatic, exit-pupil lens diameter 
I2mm. Objective lens diameter: 50mm, Shock resistant 
radial lenses 
RANGE SPECTRUM: Expansion ratio of Dual 5mm 
lenses: 300 meters field of view per 1000 meters 
VARIABLE RANGE FACTOR: Directly proportional to 
altitudinal and elevational increases 


To avoid disappointment or future regret 
and guaranteed shipment within sixty 
days, you must place your order imme- 
diately. Should you wish to charge your 
order on VISA or MASTERCARD, give 
credit card name, number and expiration 


conditions—all sorts of weather. 
Giant 50mm objective lenses cap- 
ture and magnify so much light— 
great for nighttime viewing. 
Each super power binoculars fea- 
tures 50mm objective high-im- 
pact shock resistant radial lenses 
. instant center focusing ... 
custom eye-width adjustment. . . 
wide-angle field of vision. Perfect 
for sport fans, nature lovers, the- 
atre goers, boat owners, airplane 
pilots, hunters, travellers, etc. 


FOCU: 
CLARITY: Total spectrum intensity—no distortion 


is! center rotary 


V HOUSING: Rust-proof and Water-resistant 
OPTIC SYSTEM: Refractory based 


COLOR: True color value over entire spectrum. 
filtration loss approx 00 


date. Enclose this original notice and indi- 
cate quantities desired. LIMIT: NO MORE 
THAN 5 PER ORDER, no exceptions. 


Send $9 plus $2 shipping and handling for 
each pack of SEA & FIELD BINOCULARS. 


MARINE SURPLUS DEPOT DEPT. VSNN-2 


LENS AND SCOPE DIVISION 
Box 1000, Glen Cove, NY 11542 
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© 1983, MARINE SURPLUS DEPOT, INC. 


Check Our Prices Before You Buy! 
Genuine 


Solid Brass 
West German 
Grandfather 
Clock 
Movements 


AS SHOWN Ф 69° 
OUR MODEL 1-M 
Model 1-M Features 
* Chain Driven, 8-Day, Westminster Chimes 
зж West German Precision Craftsmanship 
ж Immediate Shipment 
ж Extended 5-Year Warranty 
* Fits Most Popular Do-It-Yourself Case Kits & Plans 
Also Available at Factory Prices 
Key Wind Westminster Movements 
* Chain & Key Wind Bim Bam Movements 
* Cable Driven Westminster & Triple Chime Movements 
* Tubular Westminster & Triple Chime Movements 
ж Dials, Pendulums, Shells, Weights, Gongs, Hands, etc. 
ж Complete Parts Inventory for Immediate Shipment 
* Large Selection of Grandfather Clocks, Wall Clocks, 
Shelf Clocks and Anniversary Clocks 
— Write Today For FREE Catalog — 
King Arthur Clock Co. 
Р.О. Drawer KA, Dept. 103-M 
109 South Section, Fairhope, AL 36532 
World's Largest Manufacturer of 
Finished Grandfather Clocks 


Mail To: MONTEREY DOMES, INC. 
l 1760 Chicago, Dept AR-8 


Build this beautiful 
Dome Home 
by yourself! 


Enjoy super affordable payments 


and low energy bills 
Save up to 60% on building cost: up to 50% on 


Beautiful Monterey Dom 
extremely energy-effici 
strong, earthquake resistant, an 
No special tools or skills necessary. Our unique, 
patented building system makes home construction 
а reality for the novice. 
Monterey Domes pre-cut, color-coded shell pack- 
ages start at $3995. Models up to 3,500 sq. ft 
Send for our exciting color Catalog & Plans Book — 
over 90 fact-filled pages of beautiful affordable 
homes. 
Write today! Monterey Domes, Inc., 1760 Chicago 
Dept. AR-8 Riverside, Calif. 92517 
= a = mm эшн uu mu шю шш шә шз 
О Rush me your 90 page CATALOG & PLANS 
BOOK. Enclosed is $6.00, postage Included. 
О Also send your ASSEMBLY MANUAL for an ad- 
ditional $5.00. 
NUR  — S S — 


ADDRESS 
CITY, STATE, ZIP 


Riverside, Calit. 92517 MONTEREY 
-— шш کے کے‎ ишш шшс ты 


AUTOMOBILES 


CHRYSLER 400 V8 GETS 65 MPG!! 
arn how to build your vapor carburetor. 
nd Stamp. Kniess, R2PS, Bowling Green, 
2 63334. 


MJTOMOBILE, GARDENING, SPORTS, 
YJSEWORK. Durable Rubber Knee Pads 
ıe Pants and Knees. $6.98 Guaranteed! 
tC Products, Box 53284, Philadelphia, 
107. 


BAVE YOUR TIRES. Set your own Wheel 
gnment quickly and easily. Free Bro- 
are. Wheel Tech, Box 519, Knightdale, 
} 27545. 


HIGH Mileage Carburetors. Free Details. 
x 89, Draper, Utah 84020-0589. 


CLASSIFIED ADS $7.35 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa, Master 
Card, American Express or Diner's Club account (give number 
& expiration date). First word in bold capital letters, rest of 
ad upper & lower case. Other bold cap words, $1 per word extra. 
Bold headline or white space, $29.50 per line. DISPLAY- 
CLASSIFIED $403 per inch, per month. Advertisers using a 
P.O. Box number must furnish complete name and street ad- 
dress for our records. CLOSING DATE for October issue (on 
Sale September 16) is July 28. Send orders to Dorothy Ellis, 
Popular Science, 380 Madison Ave., New York, NY 10017. 


'HANICS - MECHANICS HELPERS 
nted travel with high speed pit crew. 
lary $26,000 - $17,500 plus expenses. 
ork 14 days off 14 days. Send your name 
d address and names and addresses of 
o references to: Ferrari Pit Crew, P.O. 
x 6091, Flo, KY 41042, send $22.50 to 
"er the cost of the reference check 


AUTO SUPPLIES & 
EQUIPMENT 


RUSTPROOF your car electronically. De- 
Is $2.00. Central Services, Вох 6510, 
toona, PA 16603. 


HYDRAULIC JACK Repair Kits, Parts 

d Барона Catalog $2.00. Hydraulic 

ck Packing & Tools Co., General Р.О. 
x 3, Staten Island, NY 10314. 


AMAZING new windshield spray. Anti 


tic. Clearer night time vision. Rain drops 
ım to disappear. You must try it to be- 
ve it. Guaranteed. $9.95. T&M Electron- 


, 472 East Main Street, Patchogue, NY 
17; 


TRAILER AID Easy Ball Hitch Hook-Up. 
| Mirrors. Plans $4.00. Complete Unit 
im Box 2, N. Little Rock, AR 72115. 

TERNATOR Generator Rebuilding 
bk. Price: Hedelund Engineering, Box 
24, Las Vegas, NV 89126. 


MOTORCYCLES, 
BICYCLES & SUPPLIES 


Maintenance Stand, laminated 
wood, Plans $5. Jake, 2516 N.E. 168th, 
ttle, WA 98155. 


USED Motorcycle bargains Street, 
Wil New, Used Parts all makes. Save 
Bly, Discount catalog, $2.00. Bunieo, 
5PS2, Covington, VA 24426, 703-962- 
35. 703-965-9316. 


MILROAD bikes, plans, kits. Attaches 
irs, $1 information. Railriders, Franklin, 
1.03235. 


ИСҮСІЕ SUPPLIES. Free Bargain Cat- 
E Bikery, Box 12039, Costa Mesa, CA 


| AVIATION 


MRPLANE design home study seminar 
luding wing. Fuselage. Tail and Land- 
[gear Write: Dept. PS. Airplane Design. 
1 12th Terrace, Palm Beach Gardens, 
33410 


THE HELICOPTER HOBBYBOOK 


Inge: Pane ol ting a Pion Engng 
‘Helicopter (fully 
ceci олу $14.00. 
HELICRAFT, Inc. 
О. Box 16488-А Baltimore, MD 21217 


CHOPPY ultralight single seat helicop- 
ter. Simplified construction - motorcycle 
engine. Informations $3.00. Polynova, 
6105, St. Remi, Quebec, Canada JOL 210. 


EVINRUDE 1982 Bai ins . . all sizes 
$2.00 handling . . Scott-McCuiloch parts 
Electra Marine, 610 Merrick Road, Lyn- 
brook, NY 11563. 


BOOMERANGS — INCREDIBLE RE- 
TURNI You can do it. Exciting! Order your 
TREE catalog today: Boomerang Man, 312 


lonroe, LA 71201. 
HOVERCRAFT 


HOVERCRAFT Plans, Cataloj 
Universal Hovercraft, Box 281, 
IL 61242. 


$1.00. 
ordova, 


BARTLETT FLYING SAUCER 
EASY to build, fun to fly, flies over land, 
water, or snow. Complete plans, Supply 
Sources and photos. 15.00. Bartlett, Box 
156, Silverdale, WA 98383. 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower en- 
gine powered. Carries one man plus. Flies 
over land/snow/water. Complete plans and 
booklet. $9.95. Aero-Projects, Box 5118PS, 
Clinton, NJ 08809. 


ASTRONAUTICS 


GRAVITATION Association's 1983 Break- 
through, 100 pgs. $6.00 refundable. 3204 


Breeze, Austin, TX 78722. 


ANTIGRAVITY Propulsion Devise. Free 
Brochure, RDS, Box 
28025. 


73-NS, Concord, NC 


BOATS, INBOARD & 
ou BOARD MOTORS 


27 trailerable models - 

POWER ST SAIL - 8'-30'. Molded fiber- 
gass. hulls and decks come factory assem- 
led - you install factory supplied interior. 
Save half factory-built cost. No experience 
required. 48-page catalog - $1.00. Luger, 
Dept AC-83, 3800 West Highway 13, Burns- 
ville. Minnesota 55337, 612-890-3000. 


BOATKITS - PLANS - PATTERNS - 
[37777] LARGEST CATALOG - 300 
Designs 8 Plywood - Fiberglass - 
erip? Planking - POWERBOATS - 
pot e em Sport- 
fishers - Hydroplanes - Runabouts (KAY- 
AKS CANOES - Large Selection - Plywood 
; Fiberglass! - SAILBOATS - Daysailers - 
Trailersailers- Multihulls > 
MATERIALS - - Resins - Foam - 
CATALOG $2. oo. о де FREE Materi- 
als Brochure - Equipment - Riggingsails - 
(Book "AMATEUR BOATBUILDING” - 
Fiberglass - Plywood - Wood/Epoxy - $6.00). 
CLARKCRAFT - 16-S Aqualane, Ton: 
wanda, NY 14150. 


* Build your boat in one yr 
'ekend for 


For complete plans, parts list and 
construction tips send $5.75 plus $1.25 
postage and handling to: Sienna Products, 
Inc. Р О. Box 1033 Harvey, Ill. 60426 


BOAT PLANS - FRAME KITS - PATTERNS 
Hundreds of designs - WOOD - FIBERGLASS - 
STEEL - Powerboats - Sailboats - Outboards - 


"SUPPLIES" - Fastenings - Fiberglass - Resins - 
Glues - Spars - Books. Send $2.00 for HUGE 
144-page catalog or $4.00 AIRMAIL. Includes. 
FREE "BOATBUILDING SUPPLIES" bro- 
chure. GLEN-L MARINE, 9152 Rosecrans, Box 
756SP, Bellflower, CA 90706. 


BATTERIES 


AMAZING Product, Battery energizing 
tablets, Gives new life to old batteries - 
Longer life to new batteries. $8.98, Satis- 


faction en ! Brochure send s.a.e. 
Galaxy Company, P.O. Box 4394, Modesto, 
СА 95352- 4394. 

DO-IT-YOURSELF. 


HUMIDITY! Your home needs it, plans 
for an inexpensive, easily built room hu- 
midifier for forced hot air furnaces. Send 
$3.00 to: DWR Enterprises, Box 258 Am- 
herst Station, Amherst, NY 14226. 


SECRETS to cut high plumbing bills. 
COMPLETELY NEW, EASY-TO-FOLLOW, 


detailed instructions and drawin, 
iring faucets. $3.98. Magic Ws 
ing III, Drawer C, Clinton, Towa 52732. 


QUALITY Stereo Speakers you can build. 
100 watt, 3 way with 12 inch woofer. 
27%" x 1514" x 1214" Separate level controls 
for Mid range and Tweeter. CL1000 Speak- 
ers offer outstanding performance. For your 
construction manual send $9.95 check or 


AMAZING NEW GIANT PROJECTOR 
KIT $24.50. Visa/Mastercard (Expiration 
Date). Queen Enterprises, Box 159, Toronto, 
Ontario M6M 422. 


ENJOY FREE HBO! Simple, easily built 
device descrambles MBO signal' Pl; 
instructions, only $3.00. W.PC.S, 

К, Anson, TX 79501. 


BUILD vour own PVC pipe furniture 
chair. chaise. end table, plans $5.00. Cre 
ative Sales. Box 2475, South Milwaukee 
WI 53172 


PVC FURN. BUILDERS. CUSTOM 
CUSHIONS & SLINGS. Hundreds of pat 
terns & colors. Finest textilene material: 
designed for outdoor use. Creative cush: 
ions. Write: FIA, Inc., PO. Box 1655, Long 
wood. FL 32750. 


РУС PLANS for Florida's finest outdoor 
furniture. Make big money in your spar 
time. Complete beginners manual fo 
$9.95. Send check to: FIA, Inc., Р.О. Bo 
1655. Legend Н. FL 32750. 


RE BUILDERS 
FIBERGLASS table tope. Weatherproof 
Designed for any type of mounting system 
Leather grain design, Write Tops of th 
World, c/o FIA, Inc.. РО. Box 1655, Long 
wood, FL 32750 


PVC FURNITURE GRADE PIPE 
TING SUPPLIERS We supply all fittinj 
& pipe for the do it yourselfer. Write for 
price list. FIA, Inc., Р.О. Box 1655, Long 
wood, FL 32750, 


ALL WOOD playgym—years of fun 
Complete illustrated plans—$5.00. Kris 
kraft, Р.О. Box 532, Farmingdale, New 
York 11735. 


HYDROGEN FUEL 


Now, le and 
TG 


RESEARCH & DEVELOPMENT 
Post Office Box B73-PS 
cord. North Carolina 28025 


DRAIN + IRRIGATE 
CIRCULATE + SPRAY Gi 


shaft. ETE high 
or 3000 GPH 25'well.5200 GPH max. 1⁄4” in. 
1"out.Beltor direct drive.Use % HP or larger 


7 AMAZING | 


SCIENTIFIC and ELECTRONIC 


'N DEVICES.” 


LASER DEVICE: 

* LCS BURNING CUTTING Gog LASER .$15:00 
* RUB3 RUBY LASER RAY PISTOL 

* LRG3 IR LASER RIFLE/PISTOL. 10 E 
* LGUS VISIBLE RED LASER RIFLE... 10. 

* LHP/LLD LASER LIGHT XMTR/RCVR SYS 0 
* LHC2 BEGINNER simulated VISIBLE LASER 5. 
SCIENTIFIC & ELECT 

* TCL3 SOLID STATE TESLA COIL 35KV 6.00 
* BTC3 250 THOUSAND VOLT TESLA COIL 9.00 
* BTC5 1.5 MILLION VOLT TESLA COIL. 


* 106310М RAY FORCE FIELD GUN 8.00 
$ HEGI MILLION WATT 500 JOULE SOURCE 10 
ULTRASONIC ACCOUSTICAL 
• PPF1 PHASOR PAIN FIELD GENERATOR 15.00 
* PSP3 PHASOR SHOCK WAVE PISTOL 
* 1PG5 POCKET PAIN FIELD GENERATOR 
* RAT2 RAT AND PEST ELIMINATOR. 
* НТО HIGH FREQ. LISTENING DEVICE 
SECURITY & PROTECTION 
* DEVI DEVASTATING DEVICES 
* PPG1 PHASOR PROPERTY GUARD 
* МЕТІ MINI VOICE XMTR 2-3 MILE 
© INFT INFINITY TRANSMITTER. 1 
* PSW3 PHASOR BURNING STUN WAND 
• P61 PARALYZING WAND 
WE STOCK ALL PARTS NECESSARY im 

CONSTRUCTION OF THE ABOVE PROJECTS. 
* CATALOG CONTAINING HUNDREDS MORE OF 
ALL NEW AMAZING and FASCINATING PLANS. 
EASY TO BUILD KITS ANO ASSEMBLED ITEMS 
$1.00. CATALOG INCLUDED FREE WITH ANY OF 
THE ABOVE PROJECT PLANS. SEND CASH, 
CHECK, MO, VISA, MC TO 

INFORMATION UNLIMITED 

BOX 716, DEPT. P8_ AMHERST. NH 03031 


555586 8888 
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SEARCH for the causes of heart disease, 
obesity, mental illness, joint pain, head- 
aches, ulcers, and many others. New book 
tells how using actual case histories. Send 
$9.35 to: Jurgensen Publishing Co.. Dept 
A, Box 22376, Denver, CO 80222 


BUILD YOUR STEREO SPEAKERS - 
Save money, New 192-page beginners book. 
Easy-to-follow plans, photos, details, direc- 
tions. $9.95. Speakertech, Box 414C Rt. 1, 
Bemidji, MN 56601 


BALDING? 
Assemble personalized mini-hairpiece. 
Free Information: Andre, Box 443, White 
Plains, NY 10603 


ELECTROPLATING. Complete Text- 
book. All Metals. Electroplate Metallic 
Nonmetallic Items. $11.95. Details Fre 
Tropic, Box 95P, Palm Bay, FL 


16" Power hacksaw, build from stock 
materials, For detail drawings and illus- 
trations send $10.00 to: Advance Tech 
Design РО. Box 1228, Clinton Ont 


Canada NOM 110 


ELECTRONICS CATALOG. 112 
crammed with bargains. Cable TV, Video, 


Telephone, Audio, Computer, Parts and 


much more! Rush $1.00. 32 page electron- 
ics 'atalog. 100's of hard-to-find titles. 
Rush $3.00 for both. ETCO, Dept. 651, Box 
840, Champlain, NY 1291 


SATELLITE TV 
BREAKTHROUGH 


We are the Fifth 
Largest Military 
Earth Station 
Manufacturer 
in the World. 


No More Monstrositios! Our new patented 18 


N REDUCED кэ» 
ONLY $6.00 


SPACECOAST 
RESEARCH CORPORATION 
P.O. BOX 442-8 
ALTAMONTE SPRINGS, FL 32701 


24 HOUR 
€.0.0. HOTLINE 


(305) 
339-7600 


ENERGY SAVING 


Water Heaters 


DRAIN, waste oil, nothing cheaper, 
ier to use! BURNER PLANS send $500 
cash. Carber . Whitehorse 


1 Plans Information costing 
lay— August. Large SASE & 
t. PS, 985 Stange. Graytown, 
OH 43432 


Electric Tankless Shower Heater 
HEATS WATER ON DEMAND! 
Use alone or as booster in combination with 


present tank or solar system. Thousands in 
use for over 25 yrs. throughout Caribbean. 
Easy instal.. guaranteed 6 mos. 110 current 
ONLY 79.95 plus 3.60 PP 
(Visa. MC. Check or Money Order) 
(809) 759-7312/ JORMAR 


31 Ponc: 
Hato Rey, 


ALTERNATE ENERGY 


León, Suite 423 
ierto Rico, 00918 


Extract abundant free energy anywhere 
using permanent magnets. Know the 
truth! Plans, instructions, patents, and 
previously secret government report. 
Money back guarantee. — Only: $15.00 
RESEARCH & DEVELOPMENT 


REAL Costs of Solar Systems you could 
save thousands. $6.00. Vineyard. Р.О. Box 
9. Loveland. CO 80537. 


SOLAR AND ENERGY SAVING 
PRODUCTS CATALOG! 
Materials; 3 


‘Pr ook FOR ONLY 
FREE INFORMATION ,| 5389 


“GETTING Started in 
$1.00. Whittemore, Box 2 
МА02339. 


LARGE selection of plans. Furniture 
designs, 


oom. spinning wheel, clocks 
toys, alphabets, bird 


house: Et A kits, and more. Cat- 


BATTERY CLOCK MOVEMENTS. Below 
wholesale prices. Best quality. Catalog 
$1.00 (refundable). Yankee, Box 26S, 
‘Thompson, CT 06277. 


QUALITY FURNITURE HARDWARE, 
CHAIR CANE, AND a. PARTS. Com- 


plete 
able Price: 5 
or $2.50 1s axton Hardware, 7818 
Bradshaw Rd. Dept B-28. Upper Falls 
MD 21156. 

MAKE s, Kits- Hardwood 
Wheels, Parts, Dowels- Catalog $1.00- 


Cherry Tree Toys, Belmont, Ohio 43718. 


TOOLS & MACHINERY 


SMALL FOUNDRY Furnace. Supplies. 
Free Literature. Pyramid Products, De 
М, 3736 South 7th Avenue, Phoenix, AZ 
85041 


4' METAL Cutting Lathe $83.50. Taig, 
15048 Proctor, Industry, CA 91746. 


зимо Hardware, 188 page Hand & 
Power Tool Catalog $1.00. Dept PS3-! 
Richmond St., Philadelphia, PA 1912: 


CAMERAS & 
PHOTO SUPPLIES 


‘SAVE $$$. Free Photographic Catalog 
35mm, Super 8, 16mm, Videocassettes, 
Supplies. Superior. 442-530 Wells. Chicago, 
Illinois 60610. 


HOBBIE & COLLECTION 
FREE DINOSAUR CATALOG. Вох 546T, 
Tallman, NY 10982 


ANTIQUES, RELICS & 
INDIAN GOODS 


FREE list to Serious Collectors 
Indian Artifacts. Pots, Spears, Axes, Slate, 
Beadwork. Caddo Trading. Box 669. Mur- 
freesboro. AR 71958. 


FORMULAS, PLANS 


MONEYMAKING CHEMICAL FORMU- 
LAS - THOUSANDS! CATALOG $3.00 
(REFUI : GWA6. Box 193, Brook- 
field. Wisconsin 53005-0193. 


POPULAR SCIENCE 


NURSERY STOCK 


GROW GINSENG. Very Profitable. Have 
seeds. roots. Complete information. G. 
Collins. Viola. lowa 52350. 


TREASURE FINDERS, 


METAL DETECTORS 
FIND old coins, jewelry. gold nuggets 
New patented revolutionary device. Free 


catalog. Gardiner. 4729L N. 7th Ave.. Phoe- 
nix. AZ 85013. 


BURIED TREASURE 


mith Ultra Sensitive DIRECTIONAL Locator 


SEND FOR 
FREE INFORMATIVE BROCHURE 


TAMPA, FLORIDA 336 


SCIENCE & CHEMISTRY 


CHEMICALS—NEW CATALOG $2.00. 
Scientific Supply, CCC, Р.О. Box 1494, Abi- 
lene, TX 7 


CHEMICALS—ALL THE UNUSUAL 
ONES. CATALOG $2.00. CCC, Box 2298-5, 
Mansfield, Ohio 44905. 


POWERFUL ROCKET ENGINES home- 
made for Ye cost of commercial model 
types! Exciting NEW information. $2.00. 
Pioneer Research, 11620 Kitching St., 
Sunnymead, CA 92388. 


EDUCATIONAL Material-easy to read 
and understand synthesis reports (P-2-P, 
DMT (specify), etc.) Apex Publishing Co., 
РО. Box 845, Times Square Station, New 
York, NY 10036. 


1000's OF CHEMICALS 
LOW Prices Glassware. Send $2.00 for cat- 
aog z call for orders/prices. Chem-Lab 
Supplies, 13814 Inglewood, Hawthorne, CA 
213-973-2391 


1903 CATALOG, 200 pages. Thousands 
of chemicals, glassware, science/hobby 
juipment. Send $2.00, Merrell Scientific, 
16 Buffalo Road, Rochester, New York 


ECONOMICALLY Priced Chemicals Ap- 
paratus. Catalogue $1.00. Hagenow Labo- 
ratories, 1302 Washington, Manitowoc, 
Wisconsin 54220. 


THOUSANDS of Chemicals - Glassware 
;, Equipment $2.00; Biologicals = Experi; 
ments - Over 225 Pages! NEWI 19 
Aldrich Scientific, PO. Box 675-PS6, Hel- 
otes, TX 78023. 


CHEMICALS & Laboratory Equipment 
Vara Scientific, PO. Box 1677, Newark, 
NJ 07102. 


EXPERIMENTERS Laboratory Supplies 
Catalogue, —$1.00. Young — Edisuns, 934 
South 13th., Manitowoc, Wisconsin 54220. 


REAL ESTATE 


NEW! FREE! Fall-Holiday '83 Catalog! 
Over 5000 properties, over 2000 pictures! 
Values in every type of real estate, many 
owner financed! From 600 offices in 43 
states. Get your FREE copy NOW! STROUT 
REALTY, Plaza Towers, Dept. 5810, Spring- 
field, MO 65804. Call toll free: 1-800- 
641-4266 or in Missouri call collect: (417) 
862-4402. 


CALIFORNIA. Acreage. Lots. $40 down. 
$40 monthly. 4602 Ethel, Sherman Oaks, 
CA 91423 


WYOMING-ranch land. 10 acres $60.00 
down, $60.00 month. Owner - Mike Gau- 
thier, 9550-A-Gallatin, Downey, CA 90240. 


HOW TO GET RICH IN REAL ESTATE: 
Beginner's Instructions!! Ten Success а 
Free Details. Nowak Publishing, 1101-PS 
Clay, San Francisco, CA 94108. 


CANADIAN property and Lake Frontage 
from $47/acre. 2 year exchange privilege. 
Investment! Catalogue $1.00. Canadian Es- 
tate Land, Dept. 22C, 2411 Yonge Street, 
Suite 303, Toronto, Canada, МАР 271 


TAXIDERMY 


BUTTERFLIES, Moths, Beetles. World- 
wide. 64 Page Catalog. $2.00. Scientific, 
РО. Box 307, Round Lake, IL 60073. 


JEWELRY 


CLOSEOUT Jewelry. 55c dozen. (Catal 
25e). ROUSSELS. 107-1635 Dow, Arlir 
ton. MA 02174-7199. 


KNIFESMAKING 
SUPPLIES 


MATERIALS FOR 
38 Page Catalog $2.00. Custom Kni 
makers Supply. Box 308-PS, Emory. Tex 


75440. 


FOUR super sharp knives from Soling 
two kitchen. one bread. one meat. $28. 
delaved delivery. Marschner, Slatingte 
PA 18080. 


CAMPING 
EQUIPMENT & TENTS 


CATALOG with complete line of de 
cious, easy-to-prepare, lightweight. free: 
dry. recreational foods. For product/pr 
list, send 25¢ to: MOUNTAIN HOUSE, P. 
Box 1066PS4, Albany, OR 97321. 


FREE Discount Catalog, Backpackir 
Camping, Campmor, Box 999-P, Paramı 
NJ 07652. 


EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature. Raise Fishworn 
Crickets. Red wigglers — 1000 — $8. 
5000 — $42.50. Postpaid with free book 
How and Where to Sell. Carter Farm 
12, Plains, GA 31780. 


FIELD GLASSES, 
TELESCOPES 


FREE Catalogue! Thousands War st 
plus optical bargains. Lenses, Prisms, Te 
scopes, Binoculars, ete. Jaegers, 691G M 
rick Road, Lynbrook, NY 11563. 


TELEPHONES & 
ACCESSORIES 


12 MEMORY TELEPHONE by Cyb 
tronics, pu button, mute & auto redi 

modula; call-timer, wall hold 
b ck Money Order, Visa/M 
9670. Solo, Box 528NS, Stoui 
ton, MA 02072. 


FREE! Bargain telephone catalog. Е 
Dept. 567. Plattsburgh, NY 12901. 


GOV'T. SURPLUS 
18 It True you can buy jeeps for 


T 
through the US, Жугат? Get the fa 
today! Call 312-742-1142. Ext. 4606. 


"GOVERNMENT SUI s” 
$30.00! 800,000 Items! Complete Inforı 
tion Your Area. Largest OFFICIAL 
TORY. $2.00 (Guaranteed). Surplus д 
4620 Wisconsin Northwest, 

TON, D.C. 20016. 


WANT A $44 JEEP? LAND, $20 | 
ACRE? Cheap House? Call for Directo 
Guide and Newsletter. (916) 722-1111, E 
Jeeps PS. 


1983 SURPLUS Army; Navy store 
page illustrated catalog. Send $2.00. Ruy 
3037 North Clark, Dept. M8, Chicago, 
60657. 


GOVERNMENT SURPLUS! 950, 


items (including Jeeps) . . . low as 1e 
dollar! Most complete Directory availal 
$2.00. DISPOSAL, Box 19107-FH, p 
INGTON, DC 20036. 


PROFITABLE 
OCCUPATIONS 


FREE Catalog. Repair Air Conditioni 
refrigeration. Tools, supplies, full inst 
tions. Doolin, 2016 Canton, Dallas, 
75201 


JOKES & NOVELTIES 


— World's Leading Novelty Ci 
log, Jokes, Tricks, Science, Spo 
Ибышев. Johnson Smith С-ВТ1З | 
Clemens, MI 48043. 


MAGIC TRICKS, 
PUZZLES, ETC. 


PROFESSIONAL Magic! Huge catal 
over 1,000 tricks and books, $2.50. Н; 
Lee's Magic Factory, Dept. PS8, 24 Ц 
coln Street, Boston, MA 02111. 


BOOKS & MAGAZINES 


THE EPTRON THEORY: The Book De- 
abes The Eptron Theory Of Electricity, 
lagnetism And Gravity. The Appendix 
‘escribes The Eptrons As The Basic Build- 
1g Blocks of Matter. Send Check or Money 
der For $15.00 То: M.L. Colman, РО. 
'rawer 1401, Monroe, LA 71210. 


‘AVOID ripoffs when buying a car. Book 
veals how. Send $5.00. D.O.E., 221 E. 
amelback, Suite 1, Phoenix, AZ 85014 


OUT Of Print Books Found, Send Wants, 
ooklook, 51 Maple Ave., Warwick NY 
3990. 


WINNERS Circle, twenty four methods 
"Experts Details Free. Specialties by Wil- 
ams, Box 1155, Cape Coral, FL 33910. 


WHY Factories Close. Free pamphlet 
ith $1 trial subscription to biweekly so- 
alist newspaper, The People (PS) 914 
Ave., Palo Alto, CA 94303. 


1 Amazing book reveals secrets 
sed by МОМА! Money back 
1 Send $4.00 to: Push For 
Warenest Co., РО Box 9659, Long Beach, 
A 90810. 


STAMP COLLECTING 


107 DIFFERENT triangles, space, an- 
nals, ete, $4.00 value. Only 10e Approvals. 
ayette Stamps, Dept. 418-8, Fayetteville, 
ем York 13066. 


TOPS! 100 Popular Poland Stamps (All 
ifferent), Only 25e. Mystic, Dept PSA2, 
amden, NY 13316, 


SATELLITE 
TELEVISION 
SYSTEMS 


‘Send $7.95 for Introduction to Satellite TV 
manual 
Francis Enterprises, Inc. 
P.O. Box 906 314-989-3248 
Poplar Bluff, MO 63901. 


RADIO TELEVISION 


AT LASTI! 

CABLE TV DECODERS for “beeping” 
or “buzzing” channels, Details $3.00. CA’ 
Information Center, P.O. Box 17621, Ft 
Lauderdale, FL 33318. 


CABLE TV decoders, UHF decoders. 
Send $2.00 for catalog. Mean Electronics, 
P.O. Box 347, Boston, MA 02188, (617) 
337-7303. 


CABLE TV EQUIPMENT AND CON- 
VERTERS. Plans and Parts. Build or buy. 
For formation send $2.00. C&D Elec- 
tronics. P.O. Box 21, Jenison, MI 49428. 


UNITED NATIONS Complete Mint Sets 
5¢, Approvals. Cornetta, РОВ 1509-P, 
ake Placid, FL 33852. 


HBO Descrambler Plans and Instruc- 
tions. SASE $5.00. PWCS, Box 9048, Pitts- 
burgh, PA 15224 


‘OLD U.S. Stamps on approval. Chester, 
ox 15355R, Philadelphia, PA 19111. 


POLICE Scanners, Regency, Bearcat, 
Fanon. HPR, Box 19224, Denver, CO 80219. 


U.N. 8 mint sets $1.00! Approval Gor- 
эп Davison, Contoocook, 03229. 


35 DIFFERENT Old U.S. Revenue 
tamps $1.00, Winchester Stamps, Box 
592, Mansfield, Ohio 44907 


FREE Surprise collection with aj 


oves 
ay, Box 2130, Petaluma, CA 94953. 


SATELLITE TELEVISION: Receivers 
$300, Dishes $100, LNA's, downconvert- 
ers, etc. Catalo og, 85,00. Satellite Systems, 
Dept S., Box 184, Milpitas, CA 95035. 


MICROWAVE Television "Downconver- 


ters." Exclusive new five stage design. 
Catalogue: $2.00 (refundable). NDS, 
12652-P, Dallas, TX 75225. 


PENNY approvals Regardless Catalogue! 
loster, 4164 52nd, San Diego, CA 92105. 


| quarry Stamp Approvals. C.K. Stamps, 
902 Mark Lee Dr., Jamul, CA 92035. 


| FREE 100 Canada with request of world 


ide approvals. Briner's, PO. Box 5607, 
in Mateo 94402. 

FREE! Big Bargain Catalog - New Edi- 
bn listing thousands of bargains includ- 
ig U.S. & B.N.A. stamps, packets, albums, 
ıcessories and supplies. Also fine stamps 
bm our approval service. Buy only what 
эш like. Return balance promptly. "Thank 
E Jamestown Stamp Co., Dept E83PS, 
imestown, NY 14701. 


*''INTRODUCTORY OFFER*** 


To introduce ourselves to collectors THE 
STAMP BOARD offers one selection to а 


customer: 
lor SC#-MF юг 5С#-МЕ 
$033 651 $2.22 220 
$066 408 $333 372 
$099 529 $555 Со 
$111 267 $777 527 


and our list of early US stamps at up to 60% 
discount. Box 24734 Tempe, Az. 85282 


| CB RADIO 


св Radio Books. Kits, Modifications, 
tee Catalog. APS, РОВ 263PS, Newport, 
| 02840. 


SATELLITE TV 


“ШШШ‏ ا 
[GABLE TV Secrets—the outlaw publica-‏ 
jn the cable companies tried to ban. HBO,‏ 
bvie Channel. Showtime, descramblers,‏ 
inverters, etc, Suppliers list included. Send‏ 
to CABLE FACTS. Box 711-A. Pata-‏ 95.| 


la, OH 43062. 
er Converters, Decoders. Free Cata- 


z! APS, P.O. Box 263P. Newport, RI 
840. 


SATELLITE TV RECEIVER BREAK- 
(ROUGH! Build your own commercial 
ality receiver now! Instruction manuals. 
hematics, circuit boards! Send stamped 
velope: XANDI. Box 25647. Dept. 24B. 
mpe. AZ 85282. 


ОНЕ decoders. Catalog 50е. Trojan En- 
terprises, 2920 Shelby, Indianapolis, IN 
4 3 


CABLE TV BOXES & ACCESSORIES. 
сец lete units. Money-back guarantee. 
talog: $2.00 (refundable). Veejer Elec- 
Eres 2961 Industrial Rd., Dept. 199AS, 
Las Vegas, NV 89109. 


7 \ MICROWAVE RECEIVER SYSTEM 
3 "ADVANCED DESIGN" 
. power supply, 
TV hook-up. Total 
system gain of 50» db. 


210028 GHZ. ch perapolc dàn usa 
6 Month i А 


SATELLITE & Tues 
БО бок soa ate WA 98103 
VISA'MASTERCARD"COD"ORDER PHONE 
(206) 644-3445 


CABLE TV 


Converters & Descramblers 


МЕ HAVE THE LARGEST SELECTION OF JERROLO 
CONVERTERS а DESCRAMBLERS. SUCH AS: 
JERROLD GATED SYNC (88-2), OAK SINEWAVE 
(N12) DESCRAMBLERS. JERROLD 61 CHANNEL 
REMOTE CONTROL CONVERTER WITH 
DESCRAMBLER DRX3-DIC-105. PLUS OTHERS. 


DESCRAMBLER KITS 


Cable TV Descrambler Kit..$39.95 


We also have a large selection of cable TV 
апа UHF subscription TV descrambler ки 


Kita include а 


Informative Catalog $2.00 


J & W Electronics, Inc. 
P.O. Box 61-T 


Cumberland, RI. 02864 


DESCRAMBLERS 
AMERICAN—CANADIAN 
С-1000 ZENITH TYPE уар ENGINEERING 
C-100 JERROLD ТҮРЕ Р.0. BOX 469 
Dealers Wanted BOSTON. MA 02186 
Special Quantty Preng 1-617-837-8431 


SEND S2 FOR COMPLETE INFORMATIVE CATALOG 
TO DETERMINE WHAT TYPE YOU NEED. 


ELECTRONICS, 
STEREO, HI-FI 
LINEARS - Send Stamp For Details - 


Matco Electronics - Box 316D - Cadillac. 
MI 49601 


‘THE Warehouse has Computers. Stereos, 
TV. VCR, Satellite Discs and } 
10.00 to Box 


FREE! FREE! FREE! FREE! FREE! Gi 
THOUSANDS OF SURPLUS 
ELECTRONIC PARTS 


‘SEND FOR OUR NEW 
dign PARTS CATALOG 


ae S. Vernon Ave. 
Р.О. Box 204! 
Los Angeles. ы 90006 


SY noure эм| х 
NY 1390 


COMPUTERS 


TI-99/4A owners. Send for free list of 
new and exciting, low cost software. Enter- 
prises, Box 124, Hicksville, NY 11801 


rvice for small 
Scott B. Wolf, 
aven, Indiana 


Custom prog imminj 
computers. ure $2. 
4949 Webster Road, New 
46774. 


RADIO Shack. Apple, Atari Epson Micro- 
line, Diskettes and accessories. All major 
brands, at substantial savings. Send $1.00 
for 40 page catalog, Computer Discount of 
America, Dept. AP West Milford Mall, West 
Milford, NJ 07480, (201) 728-8080. 


TR$-80 COMPUTER DISCOUNTS. 
Lowest prices anywhere. Free price list. 
Radio Shack. 175A N. Delsea Dr. Vine- 
land, NJ 08360. 800-257-0426. 


VIC 20 — Complete series of quality edu- 
cation programs, all under $15. For free 
brochure, write: Schoolmaster Program- 
ming Company, Box 194, Pomona, СА 
91769. 


RECORDS 
all labels; no purchase obligations; news. 
letter; discount dividend certificates; 100% 
arantees. Free details. Discount Music 
lub, 650 Main Street, PO. Box 2000, 
Dept. 4-0883, New Rochelle, NY 10801 


SUBLIMINAL 
TECHNIQUES 


© Stop Unwanted Habits ® Personal Pressures 
© Gain Health € Confidence @ Success & 
much more. Learn why SCWL Techniques are 
Gaining such extraordinary popularity over 
hypnosis - Send Today for exciting FREE 
brochure. Midwest Research, 6515 Highland 
Road, Suite 203-24 ^ Pontiac Mich. 48054 


VIDEO EQUIPMENT 
VIDEO MOVIES. еуен 


Giant catalog; $5.00. Tower, Dunkirk, MD 


20754-0213. 


ЗАМЕ on Sony/Toshiba wholesale plus 
10%. VCRs, TVs, HVCs in factory sealed 
cartons. Price list $1 refundable on first 
order. Quality Electronics, 155 East 55th 
Street, New York, NY 10022. 


SONG WRITERS 


‘SONGS WANTED. Free Pub- 
lishing Promotions, Broadway Music, Box 
71438-PS, Sarasota, FL 38578. 


SURVEILLANCE EQUIP. 


SURVEILLANCE-quality wireless F 
transmitters as small as "+ long! Als 
1! 2 pound 15 HOUR recorders. micro tel 
phone transmitters. voice activators. tel 
phone voice changers. and more! Profe 
sional HIGH-TECH microelectronics no 
available to you. Satisfaction guarantee 
Free brochures. EXTENDO-TAPE SY! 
‘TEMS, Dept. PS. Box LC. Temple Теггас 
FL 33687. 1813!985-3014. 


MUSICAL INSTRUMENTS 


VIOLIN, Guitar. Banjo. Mandolin Mai 
ing Materials. Accessories. Books, Piar 
Tuning Kits. Catalog $1.00. Internation 
Luthiers Supply. Box 15444. Tulsa, О 
74158. 


TOTAL COMPUTER MUSIC. Most s 
histicated ever. Classical, rock. orienta 
junkola. space-age. etc. Half hour sampl 

cassette and. catalog $3. MACROFUSION 
40879-K Highway 41. Oakhurst. CA 9364. 


CATALOG for makers. repairers | 
stringed instruments, Imported tone-woo 
tools, parts, accessories, strings, cases. Fit 
European instruments and bows, Catal 
50e, includes 10% discount certificate. 
ternational Violin Company, Ltd., Dept J 
4026 W. Belvedere Ave.. Baltimore, M 
21215. 


IMPORT EXPORT 


MONEY from your own business withoi 
investing in merchandise. Booklet shov 
how, $2.50. S.J. Stevens, 90 Oakdale Ave 
Selden, New York 11784. 


SPECIAL SERVICES 


GET THAT WELL DESERVED PROMC 
TION The lack of a Degree holding уд 
back? Equivalency Assessment of existir 
Education, Experience, Achievement 
(614) 863-1791, or Box 13151 SN, Colur 
bus, Ohio 43213. 


INFORMATION On Anything. Fergusc 
Research Specialists. 60-15 Woodside Av. 
nue, Woodside, NY 11377. 


BUSINESS 
OPPORTUNITIES 


TAKE Catalog Orders. We drop-ship 250 
best-selling specialty ‘products. Lowe 
below wholesale prices. Immediate deli 
ery. Spectacular home business opporti 
nity. Free Book. SMC, 9401 De Soto Ave 
Dept. 28-32, Chatsworth, CA 91311. 


$500.00 WEEKLY Recycling Discard 
Tires! (Stamp Appreciated). LaValle 
Fountain, FL 32438. 


$20,000 MONTHLY possible, hom 
money making program. Free details wri 
to: Ken Martinez, Box 7781, Tucson, A 
85725. 


PRODUCE Beautiful Cae or Bra: 
Signs. Fast, Inexpensive, Profitable. Dı 
tails. Signet, 50 High, Suite LL7-A, Buffal 
NY 14203. 


MAKE Durable Building Plastic Easil 
Waterproof, Fireproof, Economical. Bay 
Laboratory, 2086-2075 Drive, Cedaredg 
CO 81413. 


PREPARE Tax Returns-Policeman A 
bert Myers made $2,000 his very fir 
season. Train at home. VA Approved. Ni 
tional Tax School, Monsey 1H, NY 1095; 


EARN $25.00 HOURLY REPAIRIN 
Chairs. Begin immediately. Details fre 
Bokor, 1255 Post, San Francisco, CA 9410! 


PAWNSHOP start your own, sen 
stamped envelope, Pawnshop, Departmer 
15, Box 1168, South Bend, Indiana 46624 


IMPORT-EXPORT opportunity, profi 
able world-wide, mail order business fro: 
home, without capital. We ship plan for n 
risk examination, Experience unnecessar: 
Free Report. Mellinger, Dept. H269 
Woodland Hills, CA 91367. 


ELECTRONIC 
ASSEMBLY BUSINES: 


Start home, spare time, Investment. knowledge ( 
experience unnecessary, BIG DEMAND assemblir 
electronic devices. Sales handled b 
professionals. Unusual business opportunity. 


FREE: Complete illustrated literature 
BARTA, Box ze-sA Фа 
Walnut Creek, Calif. 94597 


AUGUST. 1983. |. ' 


ALUMINUM SCRAP - Recycle - SELL 
FOR $25.00/POUND! Free [nformation 
Industrial Scrap Yard, PS8, Box 127. Alex- 
andria Bay, New York 13607. 


SOLAR Heating learned quickly at 
home! Free information. Empire School, 
Box 1014s, Jupiter, FL 33458. 


PIANO Tuning learned quickly at home! 
Free information. Empire School, Box 1014. 
Jupiter, Florida 33458. 


KEROSENE HEATER REPAIR Millions 
need service. Short course, discount parts, 
instructions. Send $3.95. Kerosene Heater 
от наа Вох 6510, Altoona, РА 


CONCRETE Block Machinery; Catalog 
$1.00. Route One, Box 95, Rapid City, South 
Dakota 57701. 


$92.00 FROM Square Foot Plywood 
(Huge Demand), Revealing Proof 25c 
(Refundable), Woodwins, Bridgewater, MA 
02324 


SELL SENSATIONAL LOW-COST BUR- 
GLAR ALARM. Lightning seller. Excep- 
tional Margin. Samples for trial. Northwest 
Electric- PS8, Box 1046, Mitchell, SD 57301 


RECONDITION Junk reaper Bit 
teries. Proven money-maker! Easy h 
business, Free Facts J&M, 771K, Battle 
Ground, Washington 98604. 


3 TEENAGERS CAN EARN YOU 
$1,000/WEEKI Immediate cash, super- 
vising teens demonstrating our crowd- 
grabbing products for local stores, Free 
letails! J & R, Dept. CPS-8, Bridgewater, 
lowa 50i 


EARN $60,000 yearly. Own an employ- 
ment agency. Others do work, you collect 
money. Information free. Hughes, 1521 S. 
Dale Mabry, Tampa, Florida 3: 


big money repairing windshield: 
and plate glass! Earn up to $50,000 yearly 
Send for valuable free report, Glas-Weld 


Systems, Box 5755C, Bend, OR 97708, 
3-388-1156. 


GET RICHI! Secret law smashes debts— 
brings cash and credit! Details FREE 
WealthKit-S, Billings, NY 12510. 


$1000 WEEKLY Home Business Di- 
rectory Details. Box 2019-PS, New York. 
NY 10163. 


SCREEN Print T-Shirts. Inex 
kits. Free Details. “T-Printer,” РО! 
MC), Tampa, FL 33623. 


MAKE Rubber Stamps. Highly Profit- 
able Business. Free Details. Stamper, РОВ 
22809: LMC), Tampa. FL 33622. 


$40,000 ON 1/3 ACRE! New Hydro- 
ponicsinexpensive, pleasant, practical. Free 
information. Planter's, Box 1657. Bren- 
ham, TX 77833. 


VINYL'S Where The Money Is! Profes- 
sionally repair, refinish, recolor furniture, 
luggage, car tops. Quick, easy. Two small 
$20 jobs a day earn you $1,000 a month. 
Homes, cars, offices, restaurants, unlim- 
ited customers. Start earning after a few 
days practice. Sensational details free. 
VIP, Montrose, Chicago 60618. 


BELTS And Buckles. Complete Line 
Fast Sellers, including Westerns, Truckers, 
Motorcycles, Wildlife, etc. Big Profits. Com- 

lete dealer set up. Catalog $1.00. Anchor, 
3958-BPS. North Providence, RI 0291 


PIANO Tuning quickly learned with 
home study course, Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without In- 
vestment write: Businesses, 92-P Brighton 
lith, Brooklyn, NY 11235. 


BUMPER Sticker Printing Device. Cheap, 
Es Portable. Free details Bumper, 
22791(LMC), Tampa, FL 33622. 


PROFITABLE Gold Foil Printer. Person- 
alize business cards, pencils, matches. Free 
Details. Gold, POB 24986(LMC), Tampa, 
FL 33623. 


nsive 
23991 


IRDER Opportunity! Start profit- 
able home business without experience or 
capital. Information free. Mail Order Asso- 
ciates, Dept. 712, Montvale, NJ 07645. 


$100.00 * DAILY! Reconditioning used 
car batteries. Secrets others don t tell. Free 
Information. Battery Outlet, Hickory, NC 
28603. 


MAKE SILENT PLAYER Pi- 
ANOS with PIANOCORDER. Ebonies & 
Ivories, 7137 Owensmouth Ave., Canoga 
Park, CA 91303, (213) 884-2548. 


HOMEWORKERS Needed! Receive 35е 
each name & address you send us. Details 
Free. Quality, Box 431—PS, Lynbrook, 
New York 11563. 


COMPUTER/electronics parts/devices, 
imported, profitable. Sales person/dealers 


wanted. Send inquiry. World Enterprises, 
8: lumbus, OH 4: 
information 


$3. бу Box 33 И Mit OK 74135. 


NEW Luxury Car without cost! Write: 
AMCO 15. 1601 Main, Plainfiel 


ASPHALT MAINTENANCE start up 
manual, Big Profit, Low Overhead, write: 
a РО. Box 38114-108, Houston, TX 

238, 


$100,000 OPPORTUNITY. Manual 
shows scrap trade secrets. DKSF, Box 
2347, Vero, FL 32961 


YOU can make money wholesaling free 
A Brokerage, 109E Circle, Burns, TN 
3702 


FREE Book, “2042 Unique Proven En- 
terprises.” Fabulous “unknowns,” second 
inflation income. Haylings, Carlsbad, CA 
92008. 


VENDING Machine. No selling. Routes 


earn amazing profits. Big Catalogue Free. 
Parkway Corporation, 1930PSB Green- 
spring Drive, Timonium, Maryland 21093. 


REPAIR HYDRAULIC JACKS—Free 
details, Hydraulic Parts Supply. Dept. 8, 
Box 4157, Brownsville, TX 78520. 


HUNDREDS Weekly Possible For Ten 
Hour Work Week!! Guaranteed Home 
Business . . . Start Immediately!! Free In- 
formation-AHV, Box 1028-C8, Kalaheo, 
Hawaii 9 


TAKE PICTURES for profit. Photomoney. 
14589M West 32nd, Golden, CO 80401 


MAKE PVC Pipe Furniture. Proven 
methods create exceptional income! Easy, 
spare-time business. Free report. J&M, 
1P. Battle Ground, Washington 98604. 


MAKE MILLIONS MANUF! RING. 
Batteries, Supplies Available. Everlast, 


Box 365. Bogota. NJ 07603 


B ER 
PRINTING 


FUN, INEXPENSIVE, PORTABLE. EASY - 
NO TRAINING NEEDED. ANY MESSAGE 
IN MINUTES. Get FREE DETAILS. P. O. 
ВОХ 22791 (LM), TAMPA, FLA. 33622. 


PVC. FURN. MANUFACTURING. Bi; 
market. We train you to design & manuf. 
Florida's finest PVC furniture. Make 
$60,000 a yr. in 285 sq. ft. w/$900 in tools. 
Excellent record. 7 yrs. experience. Refer- 
ences available. Minimum investment. 
Write: FIA, Inc., PO. Box 1655, Longwood, 
FL 32750. 


ANSWER THIS AD TODAY Fantastic 
income as SPECIALTY PRODUCTS DIS- 
TRIBUTOR 25¢. Rainbow Products, 444 
Brickel Ave., Plaza 51, 4193, Miami, FL 
33131. 


MONEYMAKING 
OPPORTUNITIES 


EARNSS Own your own business. Build 
a saw sharpening machine yourself. Free 
info: Sharp-eze, PO Box 6004, San Ber- 
nardino, CA 92412. 


700,000 BARGAINS, Mail Order. 
Home Businesses, Free Details. American 
Moneymakers, Box 8356PS, Tampa, FL 
33674 


QUICK! EASY! Earn $50,000 minimum. 
No experience needed! Free details. DIA- 
MOND-PS7-2, Box 1227, Southfield, Michi- 
gan 480 


GET RICHI! Secret law smashes debts 
brings Cash credit! FREE report!! 
WealthKit'S, Billings, NY 12510. 


ENDLESS OPPORTUNITY MAILI! 
$1.00. Lace. Dept. PSC, Menominee, MI 
49858-0392. 
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PROFITABLE Gold Foil Printer. Person- 
alize business cards, pencils. matches. Free 
Details. Gold. РОВ 24986/LLD;. Tampa. 
FL 33623. 


YOURS FREE! Get your free copies of 
Opportunity Magazine today without obli- 
gation. Make extra money increase your 
spending power absolutely free! Write: Op- 
portunity. Dept. 908. 6 N. Michigan. Chi- 
cago 60602. 


е Secrets of Repairing Junk 

“Fabulous P Profits). FIRST ES- 
x Engineering. 

Bolsa ded ten lero. СА 93422 


COMPUTESS - Earn cash with your mi- 
crocomputer. Money-making ideas. Details 
in special reports. Getting started. suc- 
cessful marketing, much more. Send $5.00. 
Elan, Box 803-PS, Menomonee Falls. Wis- 
consin 53051 


LEARN 
Batteries. 


uem 


WANTED 
Individuals sincere about making money. Lu- 
crative positions are now available for those 
who possess a lot of ambition and a little 
time. Many individuals reading this ad will 
soon be making money. Are you one? For 
details send $1 and sase to 
Success Publishers 
Dept. 194, Box 942 
Baldwin Park, СА 91706. 


EMPLOYMENT 
INFORMATION 


JOBS NOW. Openings. Nationally. 
Ameri-Career, Box 383B, Valley City, 
Ohio 44280. 


FREE Details! Saudi Arabian Employ- 
ment?" LEAHY-108, 3047 Hawthorne, 
Northeast, Washington, DC 20017 


GOVERNMENT JOBS - Thousands of 
vacancies must be filled immediately. 
$17,634 to $50,112. Call 716-842-6000, Ext. 
3973. 


LEARN DOMESTIC Refrigeration 
$50,000 per year no more layoffs. Fran- 
chised op] amy Post, Box 19931, Hous- 
ton, TX 77024. 


OVERSEAS JOBS! $20,000-$60,000 and 
up! CALL NOWI (317)-839- 


- The Worl 
puterized $2.00. Jobworld, Box 
681-F, Cypress, CA 90680 


OVERSEAS... .$20.000-$60,000+. Free 
Report! Employment, Box 19760-FH, India- 
napolis, IN 46219. 


AUSTRALIA WANTS YOU! Jobs! Big 
Pay! Transportation! Newest Handbook - 
$2.00. Australian International, Box 
19107-FH, Washington, DC 20036. 


FOREIGN EMPLOYMENT JOBSEARCH 
KIT $1.00. MIR, 828 Frederick, North Van- 
couver, B.C., Canada V7K 2Y3. 

OVERSEAS EMPLOYMENT. Earnin, 
to $85,000 tax free! Openings world wide. 
Free information. Rebs, P.O. Box 1221-A, 
Opelousas, Louisiana 70570. 

HELP WANTED 


$1200 MONTH raising rabbits for us. 
Details $1.00. 


LABORATORY ANIMALS, 
Box 2467S, Grand Rapids, Michigan 49501 
AGENT WANTED 


SALES Kit $19.95 Worlds Best Christ- 
mas Tree Stand. Easton, MN 56025. 


NEED cash now? Earn cash now with 
Mason Shoe orders from friends, neighbors, 
relatives. No investment or risk. It's easy! 
Call Toll Free 1-800-826-7030, Ext. 156; 
in WI 1-800-472-7003, Ext. 156, or write: 
Mason Shoes, K-141, Chippewa Falls, WI 

4. 


LOTTERIES 


WIN MILLION DOLLARS prize money. 
Details. Empire, 323 Franklin, Suite 804 
E-36, Chicago 60606. 


EDUCATION & 
INSTRUCTION. 


PATENT COURSE teaches applicati 
writing. IllSolarCo. Вох 59072. Chica, 
IL 60659. 


LOCKSMITHING: Free book. Locksmit 
ing Institute. Dept. 311-083. Little Fal 
NJ 07424. 

BETTER GRADES. Guaranteed. Fr 
details: 27252-A Pinocha Mission, Vie 
CA 92692. 


BECOME A COMPUTER PROFE 
SIONAL. Earn to $50.000 + Huge Рета! 
— Security. Write: Computers, Box 938 
Boise. ID 83707. 


FREE Lifetime. Ordination. Becon 
Chaplain, Missionary Evangelist. Bisho 
Box 744-PS, McKeesport. PA 15134. 


EARN DOCTORATE DEGREE. Ea 
PhD in only 3 days. For complete hor 


study program & exam, send only $5 i 
Clayton P ical Institute, 129 M 
Whit layton, CA 94517. 


to better handle your bui 
ness, political and social opportunities. TI 
Blackstone School of Law f as met the la 
training demand for almost a centur 
Information: 307 No. Michigan Ave., CI 
cago. IL 60601. 

COLLEGE Degree for work and li 
experience. Bachelor's, Master's, Doctorat 
Write or send resume. American Nation 


University, 3550 N. Central Ave., Der 
1414PS, Phoenix, AZ 85942. (602) 
8657. 


“JET/GAS TURBI 


Homestudy courses — theory, m maintenanc 
overhaul. 
PS- 


AMERICAN 
5-3, Darby, Montana 8 59829. (40 


RESEARCH SPECIALIST will find а 
correspondence course for you. Vocation 
Self-Study Modules. P.O. Box 30603, C 
lumbus, Ohio 432: 


BECOME а pier Technician, Еп 
Security and Hi n Pay, Well Show 
How. Send to: T&R Enterprise 
РО” Box 33068, Savannah, GA 31408. 


HANDLE YOUR OWN LEGAL AFFAIR: 
Be a Paralegal. Accredited ac 
struction. Home Study. FREE САТА! 

Southern Career Institute, Drawer 83 P 
2158, Boca Raton, FL 33427. (305) 368-252 


gousor Students! —Improve grat 
— Term 

titles—| 
Los Angeles, 90025. (213) 477-8226. 


spercatalog.-206 pages 103 


DEGREE PROGRAMS 
IN Management, Economics, Philosopl 
Business Studies. Credits and Experien 
accepted, Prospectus tairmailed $200) 
istrar. Sussex 


4 FIELD анат 
Rh17 7EX. Founded 1969 st 
dents worldwide.. 


REISCH WORLD WIDE COLLEGE О! 

AUCTIONEERING, INC., World's Lar 
est. Free Catalog. Approved for VA. Mo 
ern Auction Library “FREE” with enro 
ment 515-423- 5242 Col. Gordon E. Tayk 
PO. Box 949, Dept. 3, Mason City, | 
50401. 


UNIVERSITY DEGREES! Penama 
home study for Bachelor's, Master's, De 
torate. Prestigious faculty counsels for i 
dependent study and life experience credi 
Free proof—Richard Crews, M.D. (Hé 
vard), President, Columbia Pacific Unive 
sity, 150 Shoreline, Suite B308, Mill Vall 
CA 94941; (800) 227-1617, Ext. 480; Ca 
fornia: (800) 772-3545, Ext. 480. 


COLLEGE рабай BY SPECI 
EVALUATION of EXISTING Credits & J 
Experience. з (614) 863-1991. В 


13151-S8, Columbus, OH 43213. 
LEARN WHILE ASLEEP! Astonishi' 

New Method! Strange Catalog Free! Аш 

suggestion, „ Olympia, WA 985( 


ELECTRONICS Degree (BSET) by E 
respondence. Grantham College, 2500 | 
Cienega, Los Angeles, CA 90034. 


15% PREMIUM on American Funds. 
Free info on Canadian Lotteries: Cana- 
dian Gold Club, P.O. Box 324, Station A, 
Windsor, Ontario, Canada N9A 6K7. 


FREE 120 page Career Opportunit 
Guide - shows how to train at home for 
aying jobs. Granton Institute, 263B Ac 
aide Street West, Toronto Canada. 


WIN in Canadian lotteries. 
Free details plus TICKET OFFER. 
Lucky Buck (PS), Box 171, Station W. 
Toronto, Canada M6M 472. 


INIVERSITY DEGREES 
Bachelors, Masters, PH Ds 
vealing details. Counseling, 
Tustin, CA 92680. 


$ REAGAN RIGHT? Аге the Schools 
ing? Teach your child to read before the 

sols teach him to read slow. Materials, 
ructions, postpaid send $3.00 to: Read, 
58, Millport, NY 14864. 


new way to remember 

short, simple method of acquiring a powerful 
тогу. No memorization, no Keywords. Release your 
graphic memory. Leam "how" you remember, 
hy" you forget. Discover your natural ability to 
all everyting. Send for fre information to 

"УГЛЕ of ADVANCED THINKING 
MSPS ViaLal ific Palisades, СА 90272 


! CARTOONING, 
SIGN PAINTING 


IODERN Cartooning Taught by Mail. 
te for Free Brochure. Cartoonerama, 


Branford, CT 06405. 


ifmann Supply, Centertown, 


ARTOON for Fun and Money!!! Free 
let! Cartoons, Вох 40614B, Detroit, 
igan 48240. 


DETECTIVES 


RIVATE DETECTIVE or FINGERPRINT 
?HNICIAN training. Learn at home 
‘kly and easily. Audio/visual aids, de- 
ive kits, badge, Diploma. Free Infor- 
ion. GLOBAL SECURITY, Box 191PS, 
lover, MA 02339. 


ETECTIVE Profession, easy home study; 
tie-tack or lapel pin, certificate, future. 
fessional Investigators Training School, 

^B, PO. Вох 41256, Los Angeles; 
bovar. 


|NGERPRINTING - exciting scientific 
ler. Home study course teaches every- 
ig. Certificate on completion. Many 
Ses prepare now Professional Inves- 
tors ‘Training School, Dept. FP, P.O 
41265, Los Angeles, CA 90041 


LOANS BY MAIL 


NMEDIATE Loans to deserving individ- 
| refused elsewhere, Men plans in- 
sociates, Box 98-P3, 


/RROW 00,000! Instant 
y! No Co-Signers! Rush Stamped En- 
е! Financial, Box 5487 (PS), Richard- 
TX 75080. 


IRROW $30,000 without interest! All 
e epar anytime. Free details! Info- 

50BPS, 533 Sutter, San Francisco, 
baio2 


Ras BUSINESSMEN Have Money To 


& Invest, Top Finders Fees Paid, Int 
le East Assoc., 883PS1, 8291 Flaxman, 
tington Beach. CA 92646. 


parow $25,000 “overnight.” Any pur- 
| Keep indefinitely! Pree Report! 
rch, Box 19739-FH, Indianapo- 
IE апа 46219. 


REMAILING SERVICES. 


CONFIDENTIAL Mail Receiving For- 
warding. Mail Drop. Box 18039PS. Orlando. 
FL 32860. 


WINEMAKING 


WINEMAKERS—BEERMAKERS Free 
Catalog. Fast Service, Large Selection 
Kraus, Box 7850-N Independence. MO 


FREE ENCYCLOPEDIA WINEMAKING 
Beermaking, Supplies. Equipment Ingre- 
ients. Vynox, Box S 98, Rochester. NY 


BEERMAKERS! Free Specialist Catalog 
Newsletter. William's, Box 461-P8. Oak- 
land, California 94604. 


FREE BEERMAKING BOOK plus cata- 
log. Finest equipment, Ingredients, One- 
Day Service. Fully guaranteed. SPI, Box 
T NC 27514 


IEMAKERS 
Fresh Stocks. Fast Service Free Catalog. 
O'Brien's, Box 284A, Wayne, IL 60184. 


WINEMAKERS — 
GASOHOL. Free catalog, Equi 
lies, Continental, Box 188- 

rry, FL 32707 


PRINTING & RUBBER 
STAMP OUTFITS 


1983-84 GRAPHIC ARTS CATALOG 
250 pages of printing presses, gold stamp- 
ing presses, rubber stamp pressed, wood 
type foundry type, bookbinding equipment. 

he most complete catalog in U.S.A. Send 
$5.00: American Printing Equipment & 
Supply, 42-25 Ninth St., Long Island City, 
NY 11101, 


ment Sup- 
, Cassel- 


Order "CUSTOM MADE 


RUBBER STAMPS 
UP TO 4 LINES only $300 
(Мах. 30 letters per line) ed ppa. 


forpre-inked pad add $2.00 
Specify Color: Black, Blue, Red Green 
SATISFACTION GUARANTEED 
FASTSERVICE Your Order Shipped in 5 days! 


QUALITY Stamp Mig. Box 35514-S, Tulsa, OK 74153, 


HYPNOTISM 


FREE Hypnotism, Sleep Learning Publi- 
cation DLP, Box 487, Anaheim, CA 92705. 


FREE Hypnotism, Self-Hypnosis, Sleep 
Learning Catalog! Drawer PS400, Ruidoso, 
NM 88345. 

OLD GOLD, JEWELRY 
WANTED 


TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold business. 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
Information. Rose Industries, 29-Y East 
Madison, Chicago 60602. 


DRROW $300-$30,000 Interest Free! 
р Indefinitely! Free report! Write: 
згісап, 1601 Main, Plainfield, IN 46168, 


BUY IT WHOLESALE 


50,000 BARGAINS Below Wholesale! 
|y, Free! Liquidations . . . Closeouts! 
[dob Lots... Single Samples. Free 


ils. Worldwide Bargainhunters, Box 
В. Holland. МІ 49423. 


TM: eec e SUDO. Box 157Р89, 
ter, WI 5442 


OF INTEREST TO ALL 
PROMISED LIFE TO ТН! 
IMER. Send for your fre. 
ot “The Psychology of Purity & 


рну е Sohisephcenice: Interna- 
Box 50456, Ft. Worth, TX 


EED CREDIT? Get MasterCard. others 
no credit check. GUARANTEED! Sim- 

gal. Other credit secrets. Details! 
| sa.se. Inflation Reports. PSB. Вох 
18. Los Angeles. СА 90060. 


AIL Order Counseling. Personal Coun- 
ig by mail. Details: MOC, Box 734. 
itur. IL 


HIGHEST CASH for Gold, Jewelry. Gold 
Teeth. Rings, Diamonds, Watches, Silver, 
Platinum, Mail Articles Today. Free 
with Information, Chicago Gold & fre. 
cious Metals, 6 E. Monroe, Dept. 1257, 
Chicago 60603. 


FOR INVENTORS 


PATENT IT ECONOMICALLY! Free De- 
een M. a 2008 Fondulac. Richmond. 
/A 23229. 


GOOD EATING 


ONLY $1.75. Six FAMILY Italian recipes 
featuring rice balls. Chiarelli Enterprises. 
Box 38163. Dallas Texas. 


PATENT SEARCHES: DRAWINGS ETC., 
$3.00 obtains details and unique protec- 
tion method. Edward Lohmiller. 2445 So. 
13th Ахе.. Broadview. IL 60153. 


PROTECT YOUR INVENTION. 

REGISTERED Patent Attorney. FREE 
Preliminary Review Of Your Description. 
Box 392PS. Millwood. NY 10546. 


INNOVATION Centre associated with 
University of Waterloo provides assistance 
to INVENTORS in: Development. Patent- 
ing. Licensing. Marketing and Financing. 
Canadian Industrial Innovation Centre 
Dept. PS3, Waterloo, Ontario. Canada N2L 


FREE PATENT INFORMATION Every 
Inventor Should Have. Richard L. Miller. 
Woolworth Building, 233 Broadway. Suite 
3612 New York, NY 10007. 1212) 267- 
525: 


NONPROFIT foundation helps inventors. 
Widest range of services. Free recording 
forms. Free evaluation, Affiliated Inven- 
tors Foundation, 501-A Iowa, Colorado 
Springs, CO 80909. 


presentation to industry and exhibition 
at national technology exposition. Call 1- 
800-528-6050. Arizona, 1-800-352-0458. 
Ext. 831. Or Write: 


INVENTORS: Free information on offer- 
ing your invention for sale. Kessler Sales 
Corporation, C-7-FI, Fremont, ОН 43420. 


LEARN how to economically MANUFAC- 
TURE your new product. Use the same 


organization that has advised major cor- 
porations for 40 years. Send for complete 
details and sample ге 

PO. Box 1537, 


t. CTS Associates, 
ане Creek, MI 49016 


INVENTIONS WANTED 
INVENTIONS Wanted, Free Information. 
INVENTION MARKETING SALES, 5815 
Lovers, Suite 144-B, Dallas TX 75225. 
EARN ROYALTIES, NUPRODUX INTER- 


NATIONAL, 1377 K 141, WASHINGTON, 
DC 20005. 


INVENTIONS Developed Marketed. Free 
Invention Certificates. MANUFACTURERS 
REPRESENTATIVE, Suite 3615-PS, Wool- 
worth Building, New York, NY 10007. 


LEARN how to offer your invention for 
sale or license. Free Booklet Outlines pro- 
cedures, royalty rates, requirements. Kess- 
ler Sales Corporation, C-7-IW, Fremont, 
OH 43420. 


WATCHES, CLOCKS— 
SALES & SERVICE 


LCD watch, $2.50. Penwatch, $3.60, Cat- 
alogue $1.00. Reliant, Р.О. Box 33610, 
Sheungwan, Hong Kong. 


WATCH and Clock Repairing Books, 
Tools, Materials. Free Catalogs. North 
American. Box 77-BH. Fox River Grove. 
IL 60021 


PERSONAL 


ADVANCED TITLES/DEGREES. Minis- 
ters, Honorary Doctorates, etc. Free De- 
tails. Acquarian Church. 432-PS PCH. 
Hermosa Beach. CA 90254. 


GOD Wants You. Free Information. How 
To Become A Minister. W.C.L.. Box 26. 
Joeiton. TN 37080. 


BETTER YOUR LIFE. One year personal 
chart of best days for decisions or gambling 
Send $8.75 plus vour birthday to: Chart. 
205 South Walnut. Rochester. IL 62563. 


INVENTIONS, IDEAS, NEW 
PRODUCTS WANTED FOR 
presentation to industry and exhibition at 
national technology exposition. Call 1-800- 
528-6050. Arizona, 1-800-352-0458, Ext 

831 Or Write: 
INVENTION MARKETING INC-PS2 


RECIPE GERMAN Homemade Cheese 
2 00. Р.О. Box 1261. Imperial Beach. CA 


SUPER-QUICK "Gourmet" 
Herbed. Low-caloric. healt! 
Send $4.00. DIAMOND-.P: 
Southfield. Michigan 48075-0; 


INDIA, Recipes. Vegetarian, Non-Vege- 
tarian $2.00. Murti, 460 East 79th, New 
York. NY 10021 


Recipes! 
lee-licious' 
Box 1227. 


BETTER HEALTH 


RELIEF from nasal congestion, Whip 
postnasal drip, $4.00 for proven technique. 
11 Ballantree. Asheville, NC 28803 


STOP SMOKING IN 24 HOURS. Per- 
manently, pleasantly. privately. University 
researched. clinically proven method. Fully 
guaranteed. Free brochure: ACT. Depart- 
ment 5. Box 3427. Blaine. WA 98230. 


NEGATIVE IONIZERS $39.95!!! Lead- 
shields, Refrigerators, Spectralights!! Dis- 
counts!!, 3045 (PS4) Troy. Chicago 60618. 


WATER WATER WATER How to become 
free from water worries forever. Very basic 
system. For details send $3.00 to: Water, 
PO. 2701. Dayton. Ohio 45401 


PLASTICS 


CASTOLITE Liquid Plastics. Ci 
clear, colors, For casting, embedding, coat- 
ing, fiberglassing; in industry, laboratories, 
craft work. Reproduce your designs with 
our mold materials, Profitable. Illustrated 
Catalog $100. Castolite, Dept. 83K/PS, 
Box 391, Woodstock, IL 60098. 


MISCELLANEOUS 


Kirby, Filter 
ueen, Compact, Details: ABC Vacuum 
arehouse, 7021 Burnet-PS, Austin, Texas 
78757. 


ORNAMENTAL Iron designs. Book of 
1600 beautiful practical designs for rail- 
ings, columns, etc. Free literature, Cun- 
ningham, 3881 South 3200 West, Р.О. Box 
20005-S, Salt Lake City, UT 84120-0005. 


Pick-Proof Lock! 
NEW MAGNETIC LOCK 
STOPS CROOKS COLD! 


No keyhole... 
Magnetically encoded 
nen ee 
Thousands of com- 
binations make key 
duplication almost im- 
possible. Hardened 
steel shank for max- 
imum protéction. On- 
{у $7.95 (2 for $14) 


plus $1.00 postage 
and handling. ' 


Replaces old-fashioned Locks! 


S.I. Bertrand Co., 12 Hazelwood Dr., 
Caseyville, IL 62232 
(Ш. residents add 3. sales ах) 


HEARING AIDS 


Giant Savings. 30 da; 
Riteway, Box 594: icago, IL 60659. 


HUGE savınas. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Terms Arranged. Lloyds-PSC, Rockford, 
IL 61104. Call 1/800/323-1212 Toll Free 


trial. Terms. 


INVENTIONS WANTED. 
FREE CONSULTATION « NO IDEA TOO SMALL. 


Potential 
Seeking new ideas. For free information 
оп how to register your idea, call or write: 


WANTED TO BUY 


QUICKSILVER, platinum, silver, gold' 
Ores analyzed. Mercury Terminal, Box 191, 
Norwood. MA 02062. 


FREE Hearing Aid catalog. All-in-the- 
ear and other models. Huge savings. Bat- 
teries too. No salesman. Rhodes, Dept. 69- 
L, Brookport, Illinois 62910. 


SAVE $200 +. Name Brands. No Sales- 
men. Free Catalog. Dept 69W, J & M, 329 
3rd, DeKalb, Й. 601 


HEARINC 
PRIC САТА: 


Ап types, Buy DIRECT & save up 
Wto HALF! No salesmen. Sold by 
1 AIR MAIL on HOME TRIAL. FREI 

Catalog. Write: MONEYSAVERS, 


B Dept.PS-8D 9530 Langdon Ave., 
Sepulved . 913 
V Not sold in Californi; 


801 Photo Organization Now you can auto- 
matically date and title your instant Polaroid or 
Kodak photos as you take them. The simple, i 
expensive, and easy-to-use system comes with 
detailed instructions and can be used over and 
over again. A booklet from Creative Marketing 
Assoc. explains how it works. Free 


802 Binoculars All you need to know about 
binoculars, field glasses, and opera glasses is in 
this 16-page colorcatalog from Bushnell-Bausch 
& Lomb. It describes over 50 models and has a 
complete selection guide. Free 


803 Telephones'83 This 24-page booklet from 
Carson Telephone Systems explains how to se- 
lect and install telephones for homes and small 
businesses, and includes test procedures. $2.50 


804 Learn to Fly Literature from Cessna Air- 
craft Co. addresses commonly asked questions 
on learning to fly and the advantages of being а 
pilot. It includes a directory of Cessna Pilot Train- 
ing Centers worldwide. Free 


805 RV Products This detailed information 
brochure from Coachmen includes floor plans, 
descriptions of features, and color photographs 
of exteriors and interiors for all Coachmen recre- 
ational vehicles. Free 


806 Spectrum and Spectrum Remote The 
most sensitive and selective speed radar detec- 
tors on the road are described in this brochure 
from Controlonics Corp. Compact, stylish mod- 
els filter out non-radar signals. Now new Whis- 
tler unit available. Free 


807 Easy-to-Sail Boats — Four-color brochure 
highlights these easy-to-sail, easy-to-transport, 
easy-to-maintain, and very-easy-to-buy Snark 
sailboats manufactured by Kransco Inc. Free 


808 Rugged Pickup Trucks This full-color bro- 
chure from DFS features Toyota's tough, depend- 
able trucks—everything from sporty SR5s to 
rugged 4x 4s, Free 


809 Automotive Fans New 1983 catalog from 
Flex-A-Lite Corp. presents all automotive and 
light-truck fan applications, Features include com- 
petitive chrome fans plus fan clutches, both ther- 
mal and non-thermal. Free 


810 Engine Treatment These two brochures 
from Ft. Morgan describe its Slick 50 oil treat- 
ment. Just one quart added to your oil perma- 
nently coats your engine with polytetrafluoro- 
ethylene— "the slipperiest substance known to 
man." 10€ 
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811 Chain-Saw Safety This full-color, 16-page 
guide from Husqvarna describes safe and effi- 
cient chain-saw use. Maintenance tips also 
included. 25e 


812 Safer Driving — Intec's Car Vision is a 
closed-circuit-television system that enables а 
driver to see behind the vehicle while backing 
up. The system consists of a miniature television 
camera and monitor, and is adaptable to any- 
type vehicle. Leaflet illustrates system. Free 


813 Personal-Care Showers Details from 
Interbath describe how you can turn your bath- 
room into a spa with a system that bubbles, 
tingles, pulsates, adjusts to anybody's height, 
and has water- and energy-saving features. 50¢ 


814 Whirlpool Bath Two full-color, extensively 
detailed brochures show the complete range of 
baths and spas from the world's most famous 
name in whirlpool design and technology, 
Jacuzzi. They also include the exciting new 
Lumiere collection, designed and made in France 
exclusively for Jacuzzi. Free 


815 Computer Add-ons Complete description 

is provided for all Memotech products, includ- 

ing prices and ordering information. Memotech 

is one of the world’s largest manufacturers of 

ZX81- and Timex Sinclair-competible products. 
¢ 


816 Build Your Own Home Full-color brochure 
describes the Miles Homes plan of home owner- 
ship—featuring no-down-payment financing 
with low, interest-only monthly payments. 
Choose from 50 models. Free 


817 Trailerable Aluminum Boats Sea Nymph's 
24-page catalog describes its complete line of 
boats, including canoes, johnboats, car-toppers, 
and deluxe bass and pike boats—aíl with model 
numbers, specifications, and other details. Free 


818 Boat Shows Information on upcoming 
fall boat shows in your area—shows that are 
useful in saving you money on boats and re- 
lated equipment—is available from NMMA. Free 


819 Anti-FogShield End aggravating and dan- 
[y fog with Never Fog glass cleaner from 

lorth American Oil Co. A single action anti-fogs 
interior auto glass, eyeglasses, mirrors, goggles, 
and more. Free 


820 AirBoats Hunt and fish where conven- 
tional craft can't with Panther Air Boats. Color 
literature describes new 11-inch, heavy-duty 
marine-aluminum hull, and more. $1 


Booklets, catalogs, and folders listed below pro- 
vide reliable information 
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


ustrations, and spec- 


821 Computer Catalog Radio Shack TRS-80 
offers this fact-filled, 60-page catalog of the lat- 
est TRS-80 products—computers for home and 
business, printers, modems, software, books, and 
more. Free 


822 ToolsforTraveling Color brochures from 
10. Ratherby illustrate many 12-V tools that are 
perfect for your car, RV, or airplane. Included is 
a unique 12-V workshop-in-a-suitcase that goes 
anywhere. Free 


823 Facts on Humidification and Air Cleaning 
Two interesting booklets from Research Products 
tell you how to improve your indoor home 
environment. One discusses relative humidity, 
the other describes air cleaning and presents 
efficiency data on common household pollutants 
and how to control them. Free 


824 Satellite Technology Ап 80-page refer- 
ence book from Satellite TV, Inc., covers this 
entire subject. It contains listings of over 60 com- 
panies manufacturing antennas, receivers, elec- 
tronics, and complete systems. It also chronicles 
the history of satellite launches. $14.90 


825 Recreational Vehicles 1983 Shasta bro- 
chure describes all products on RVs, including 
travel trailers, fold-down campers, fifth wheels, 
and motor homes. Free 


826 Don't Get Caught in the Dark Brochure 
from Sunco Electronics describes its low-cost 
emergency Hight Itturns on automatically, is easy 
to install, and plugs into any 120-V outlet. Free 


827 Concrete Repair United Resin Corp.'s four- 
minute concrete repair is a two-component 
super-epoxy that dries in four minutes. It repairs 
fiberglass, wood, and cinder blocks; is waterproof 
and Mu resistant; and will never crack or fall 
out. Free 


828 Scientific Encyclopedia Van Nostrand's 
new sixth-edition, full-color brochure provides 
facts on every aspect of today's science, engi- 
neering, and technology. Free 


829 Riding Mowers These 1983 Wheel Horse 
and Work Horse catalogs from Wheel Horse 
Products, Inc., are illustrated with four-color pho- 
tography and feature a wide variety of riding 
mowers and attachments. Free 


830 Recreational Vehicles Color brochure 
from Yellowstone, Inc., describes the various 
models of travel trailers, fifth wheels, and mini- 
motor-home models. Free 
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The worlds toughest truck is about 
to take its gloves off. 


No pussy footin: 

1. Noholding back punches. 
It's bare knuckles time. 
i That's what it's come down to. In today's economy, 
үре in the market for pick-up trucks are driving a very 

ard bargain. They want to know the truck that delivers 
{the best price and value for their money. And, pound for 
{bound, nobody does that better than the Isuzu long-bed. 
i| For instance, in the all-important area of fue 
pconomy, we beat Toyota and Nissan with our 
:28 mpg city and 40 highway. We also have a 
| tange of over 764 miles between fill-ups. Which 
about 40 more than either Toyota or Nissan. 


15020 


Not only that. In terms of payload we carry 250 pounds 
more than either of our two competitors. 

And just as importantly, this extraordinary fuel 
economy has not led us to economize in creature com- 
forts. On the contrary. Because while the Isuzu is 
incredibly tough on the outside, it is unbelievably soft 
on the inside— with deep pile carpeting, a roomy 
bench or optional bucket seats. 

Бо if youre in the market for a pick-up truck, 
remember that old adage —"When the going 
gets tough, the tough get going" And as three 
quarters of the world has learned over the 
last 40 years —nobody's tougher than Isuzu. 


Tougher than the worlds toughest roads. 
Isuzu. Driving into your future. 


zu GAS LONG-BED TRUCK 40 MPG HIGHWAY [38] EST MPG USE EPA ESTIMATES FOR COMPARISONS ONLY YOUR MILEAGE MAY VARY DUE TO SPEED WEATHER. AND TRIP LENGTH ACTUAL HIGHWAY MILEAGE MAY VARY CALIFORNIA GAS MPG WiLL BE LESS 


“Sponsor of the USA Hockey Team to play in the 1984 Winter Olympics” 


{i 


There's only one way to play it. 


Wherever the 
music is hot, the 
taste is Kool. At any 
/ ‘tar’ level, there's only one 
sensation this refreshing. 


Warning: The Surgeon General Has Determined 


д Ultra Kings, 2 mg. "tar", 0 .2 mg, nicotine; Lights Kings, 
That Cigarette Smoking Is Dangerous to Your Health. 


9 mg. "tar", 0.7 mg. nicotine; Filter Kings, T7 mg. "tar", 


1.1 mg. nicotine av. per cigarette, FTC Report Mar. '83. nee 


